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^ r ^ ^ 1^ <3 PR EF ACE* 



TH& Reader is here presented witti a Treatise of Prai-: 
Heal Arithmdic Jirr the Uie tif Sdhooh, heifig atoni- 
plete Extract of the Piactidd Part from my Tteattse of 
Arithmeiie in *S%e&ry and Practice^ ( , 

' The first edition of which woiic beiiig now mostty di»- 
.-posed of, and having received some frieodfy ren(fonstrance« 
as to the execution of it, with Respect to ps^r and *type, 
I resolved to publish a second edition in an elegant octavo 
volume by subscription; but as this proposed edition 
might be thoi^ht too expensive for a common schoof 
book, I (having by eiiperience in my profession as well as 
by the 'growing cfemand, found its usefulness as such) bars 
thus published the Practicid Part distinct, 'irf a low price, , 
w^ich I apprehend will be thought sufficient for the com- 
^ton-use of school boys, while the work at laige, will be 
liigbly useful to masters for a fimd of instrufctioti, as welt 
AS to sttiedents who are well accompiishect in the practical 
^ ^rt. 

/ The methoct was partly sujg^kted by a note on JtottMs 

(P th<&ughts conceraing Edncation, .p. 44, of <he D»bUn edi« 
4ioD, whkh appeiiriHg 'fio ^contain sonre usefifi hints^ i 
IranscrMie at lengthy viz. ^ 

" Aritlmnetic might be tattgfitt in schoofs, ^i tf mttdk 
/' rao<i% expeditious way than it generally Js, b^ <d}fiditi| 
f V the scholars into ftrms^ m the same manner as ,ja 
** 'jteaching languages, the whole may be divided into iive> 
^' six or more claBses; ten of the ptipils, for instance t 
, ** may be in Multiplication, six in the Rule of Threfe^ 

thirteen in Practice, , and so oiy Whenever any c1as» 
is to proceed to a new rule, the master- may ex|9lain t6 
tliem in chalk on two large boards, or some such tbing, 
'^ the nature and genius of the rules into which they are 
entering. A consider^e time should be employed in 
these explications, and the scholars might take places^ 
<* as in learning latin, &c. 'which could not fail of inspirit^ 
^ " them with great emolation. The . several 
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IT PREFACE. 

** a form should always be set the same sum or question, 
•' but must be separated to prtvent their copying one from 
" another^ 'Twould also be proper to draw up for their 
" use, an epitome of Arithmetic, by way of question 
^* and answer, containing the nature and explanation of 
" the several rules in that science, this they should cop3% 
*' and learn by heart perfectly ; by which means tkcy 
" would be able, not only to state the several questions 
" very expeditiously, but to give a reason for every 
'• thing." 

I apprehend the usual method of teaching Arithmetic 
is two-fold, either the master or assistant writes down 
the rules and questions for the boys, or causeth them to 
write them themselves from printed books or manuscripts : 
The former method is much more toilsonie to the teacher, 
aud biesides takes up much time, tvhicfa I presume might 
be better employed in instructing the pupils, and explain* 
ing to them the nature of their rules. And as most of 
the printed books are intended to explain the doctrine of 
Arithmetic in general to those wiio may want to improve 
themselves by reading, the questions are raost or at kast 
too many of them wrouglit„ for which reason they are not 
suitable to be laid before the boys, as they would make no 
scruple of copying the work of their Author to ease them- 
selves of the trouble of [performing it; besides as the num- 
ber of these in a school is generally few, it oceasioner per- 
plexity and delay, while one waits for another to copy out 
his rule or question; the same objiection lies. 'ag^Ast one 
general manuscript, iilthough it consists of questions and 
their answers only. 

To avoid this inconvojiienee, some teachers have disposed 
the several rules of Arithmetic, with proper questions 
and their answers, into little raaouscripts of a sheet or 
two of paper orderly numbered ; but these wearing dut 
with continual use, it occasions j^ery considerable labour 
to keep a school properly supplied therewith; from which 
considerations,, the utility of introducing such a Book as 
this (properly drawn up) into our Schools, will be se<*n 
t the first view. Although 



PREFACE. y 

Altlmugh regttterity of method seciii^pd to -point out the 
order, or plan I have observed ; yet I ajn not of opinioa 
it will be necessary to teach all tin? part* in order as they 
lie ; I think it vuH be best to begin with Whole Numbers, 
and proceed through .NotatitJfi, Addition, Subtraction, 
Multiplication and Division; Addition and Subtraction of 
Numbers of divers Denotninations, Reduction and the 
Rule of Three to Contractions, without meddling with the 
questions at the end of the rule^ : this may be a first 
course. 2dli/, Suppose they go over the same with ffite 
questions,^ and Multiplicatioj^ and Division of Numbers 
of ^divers Denonunations ; throimk tb^ Rtite of Three en- 
tirely, and then proceed through Fractions,. Valgar and 
DecimaL ' Sdfy, Begin again at IVIultipTicaition of divers 
Denominations,' and so proceed ordei"ly quite through Mer- 
eautile Arithmetic, and in th^se reviews the learuer» may 
be detained a ilon^r or shorter time in any rule, as 
they may appear more or Itess ready in the (ialculatioii 
thereof. 4tkhf, And if again they went through the Whole, 
with the reasons of the rules,. I do not apprehend such a 
method absurd ; or such a revisal of the same rules un« 
necessarily tedious: But I only mean just to hint my 
apprehensions of the u^ib to be made of such a book, with- 
out presteuding to prescribe to Teachers, many of whom, 
without doubt, are men of much more experience than 
Hfyself, and of greater abilities likewise. 

If any of these tind any liiaterial imperfc<!^io«8 in thtft 
work, have any amendments to propose, or any iniprove- 
nrents of the plan,/if tlujy will be sO kind as to impart 
tliem to the author, he hopes to receive them with candw, 
give them tjje <]fue defiercnce, arid to make the necessary 
use of them (with a suitable acknowledgment) in a future 
edition of the work, if tliere should be hereafter occasion 
tor it. ^ 

V J0/7A^ GOUGfL^ 
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' EXPLANATION of catain CHARACTEjRS 

used in the foHoUfingWoKK, 

+"ifjL[JS, or more, is the Mark of Addition ; and de- 
JL notes the Numbers it stands between are to be ad- 
ded together. 

— ^-Signifies Minu^, or less, is the Sign of Subtraction ; and 
when it stands between two Nuaibers, it dfenotes that 
the latter is to> be taken from the former. 

r 

X Is the Mark of Multiplication ; aflid denotes that the 
Numbers betwixt which it stands are to be, naulti plied 
together. 

«-fJs the Mark of DiTision^r and when two Nuhnbers are 
placed in the same manner as the Points are here, it de- 
notes> that the Nhmber above the Line is to be divided 
by that below. 

rrls the Mark ofEtjualitv ; which bemg set between two 
Numeflcal Expressions, denotes they are equal between 
themselves. « . • 

: : : : Are .marks of Proportionality ; and denote that the 
Numbers betwixt which they are placed, are pro[)or- 
iknal Numbers. , 

\ . • 

Examples^ ' 

For 4-+3='7 ; read, ♦ moite S is equal to 7. 

Tor 4- — 3=1; read, when 3 is taken from 4, the re-i^ 
■laihder is equal fO 1. ' 

For 4 X 3=: 12 ; read, '4' multiplied by 3 produces 12. . 

For Y— "^'J read, 12 l)eing divided by 3, the quotient 
is equal to 4. 

#^r - ' • • • ■• 

4 : ; 3 : 12 ; read, as 1 is to 4,.fo is 3 to 12. 
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TREATISE 
or 

ARITHMETIC. 



BOOK I. 

ARITHMETIC is that Part of Mathematics which 
exhibits the Doctrine of NUMBERS, explains their 
Properties^ ig^ud teaches the Art of calculating them. 

CHAP. I. ... : 

NOTATION OF NUMBERS. 

Notation is the >^ritingof Ntimhers properly. 
I. All Numbers are expressed by the different dispo^ 
sition of the foHowing ten Characters, called Figures: 

o 9 *:' Qi 2 -f « S2 

^ -5 § > >4 £ .50 .S 

H .H to. ,£ op x W ;z; 
2 3 5 6 7 8^ 

2. The value of these figures appears above at.the first 
view; but we mu.u observe, that besides their simple va- 
lue, there expressed, they receive a new value from the 
plac^ they possess in numbers expressed by several 
fitfures. 

_ I . ■* 

3. The value of the. places encreases in a tenfold pro- 
portion infinite. 

4t. The first place is that ne-xt the right hand; tlie se- 
cond the next uit the left of it, and so on. 

6. Every 




J# Whole Numbers* Book't. 

5. Every figure standing alone expresses its own yalue, 
as 7 expresses the number seven, '^ nine, ^c. 

6. If a number be expressed by more figures than one* 
(as every number ab»ve niite is) then the first figure &ig* 
nifies its own value or units, the second ten times its own 
value, or as many tens as siogly it expresses units, ife» 
T)xus in the following nunibers : 

t 

17 Seventeen 
71 Seventy-cfti* 
64 Sixty -four 

The first figures 7, 1, 4, signify simply their ow» 
value, viz, 7 seven, 1 one, and 4 four; but the. second 
figures I, 7, 6, receive a new value from their place, and 
stand fdr ten times their simple value, viz, 1 signifies ten, 
*7 seventy, (seven tens) and 6 sixty, (or 6 tens.) 

7. In like manner, a figure in the 3d place signifies ten 
times ten times, or a hundred times as much as it would ifi 
tbe firsts as in the numbers : 

3 17 Three Hundred ah^ ^eventeeiu 
571 Five Hundred and Seventy-one. 
764 Seven Hundred and Sixty»four» 

And so continually every figure to the lefi-hand ha« ten 
times the value it would have in the next place to the 
right, and signifies ten times its own Value, so often 
repeated as its place is distant from the firstr or unitft 
place. 

8. Whence it follows, and is easy to be conceived, that 
every ten of the value of a lower (>lace is equal to lof the 
next higher. 

9. But as the freq^uent repetition of tens would occasion 
ohscunty and confusion, (flfi'erent terms are used to express 
the local value of figures, as by the following : 



tABLE 



e&p. E 



Notation qf-Nvmben, 
TABLE L 



11 



• 



Place 



w 



ame 



■•i^- 



1 



First 

Sec6nd 

Third 

Tourth 

Fiftn 

Sixth 



1^* 



Units 
Tens**-i — -X 
Hundreds— »C 
Thousandsr— JVi 
X of Thousands 
C of Tfaonsandi 



/ 



'< j^ ' »» .' i' -. y .<fiijm 'i 



'1' J « I T" . »i 



o 

a. 

a 
o 

00 



Seventh 

Eighth 

Ninth 

Tenth 

Eleirenth 

Twelfth^ 



iM41lion» , 
X of Millions 
Hundreds of Millions 
Thousands of Millions 
X of Thousands of Millions 
C of Thoussgndt of Millions 



^— i. 



■ W ^TT' 



o 



Thirteenth 
Fonrteenth 
Fifteenth 
Sixteenth 
'H I Seventeenth 






Millions of Millions or Billions 
X of Billions 
C of Billions ' 
Thousands of Billions 
X Thousands of Billionf 
C Thousands of Billions 



^ {Eighteenth 

f Nineteenth J Miili^i!^ of Billions, or Trillions 



10. Under every sixth place we draw a line of separa- 
tion for this reason ; because the next place (according to 
4he preceding progression of the placesV would be thou* 
sands of thousands ; but again to prevent the obscurity 
that the frequent repetition of the same' word would occa- 
^on^ we use the. term HuUioiis to stand for a thousand 
ihousand, and then proceed to name the next 5 places, sue-, 
cessively, by prefixing tp the word millions tbe ^ame 
terms, in order as in the 5 places after units; and so on 
in a continual rotation ; every round of six places is named 
a period ; and the table may be yet continued further at 
pleasure^ by learning names> for the lowest place in each 
sQCceeding period, as in the following: 
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TABLE 
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WJtoh Nuu^cri. 
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TABLE II. 



5-f 



ce 



4^ 



-{ 



First 

Second 

Third 

Fourth 

Fifth 

Sixih 

Seventh 

liighth 

Nintb " 



CO 






Units 

Millions 
Billions 

Trillions 



1 

L 



a. 



I Quadrillions 
Cluintillipus 
Sextillions 
Septillious 

- Oct! H ions, £jfc. 



11. Likewise each period niay be subdivided into tvvo 
eqtsal parts, w hich may be called members^ consisting of 
three places each. 

Of the Cypher. 

12. The cypher by itself sigjijfieth tiothing, and put 
to the left-hand ot' another figure, allerelh not its value, 
thus 7, 07, 007, all express the number seven, and no . 
more, since the significant figure 7 is siill in units place. 

13. But a cypher, being put to the right-hand of a 
figure, encreases iis value ten times, because it removes 
^^ ^^--ih^ second place, and two cyphers, in like maua«r 
put, encrease a figure's value an hundred time«, by raising 
it to ihe third place, and so on, as^ 

7 Seven . . 

70 Seventy 
70v) Seven Hundred 
7000 Seven Thousand 

Ik Likewise a cypher to the left-hand of any number 
alttrcth hot its value, since every significant figure t:on- 
tiQ\!ietfa to possess the. same place^ as, 

', . . 45 

04-5 
0045 &c. 

)5.'But if a cypher be put lo the right-hand of any 
^" uumt>cr 
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number, it encreaaeth its value ten timeJ, by n 

every iigu re one place liigher, IWo cyphers in like man- - 
' ner situate, cause thai the significant figurea express a 

number a hundred times %s luacb ai wwhout the cyphers. . 

«ince erery figure is removed two placas higher by suck 

EtppositioiiB orUte>cyphers, a^ 

*5 PoFty five 
*50 Pour hundred -will -fifty 
4500, 4c. Poor thaussod five hundred; 
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I. One. V. Five. S- Ten, I^ Fi/iy. . , 

<;. One hundred. D. Five hundred. M. One thousand 

1. One X. Ten C. One hundred 

IJ. Two XX. Twenty CC. T-wo hundred 

HI. Thfee " XXX. Thirty CCC. Tlire* hundred 

VI. Six • LX. Six* DC. Six luindrCTl 

VII. Seven LXX. Seventy DCC. Seven Jiundr^jfl 

Vm. Eight LXXX. Eighty PCCC. Eight huodced 

IV. Four XL. -Forty CD. Four hundred 

l?t. Niii« XC. Ninety CM. Nine hundred 
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QUESTIONS 

aKd 

PRACTICAL EXAMPLES 

IOm the FlUST CHAPTER. 

Stttftf.'TTTHAT is Arithmetic ? 

VV Answer, The art of managiDg or calda* 
lating numbers. 
^. fi. What j» Notation ? 

^. The writing numbers properly. 
. S. How are numbers written or expressed? 

A, All numbers are expressed by the different disposL 
tipn of ^e following characters : 
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'56. How can all numbers be expressed by these cha- 
racters ? 

A, By the APPLICATION of 

NUMERATION TABLE- 
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c 
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(► 


to 


s 


(? 




« 




2 


5- 


6 


7 


8 






•3T 



« 



O O « « S C ^ 

- - S 2 § § ** 



S S j§ ^ S 



J J ,2 S 



's^ V 7 6 5 ♦ S 2 1 

fi. What have we obierved of the cypher, or ? 

A, That by itself it signiBes Mthing; being put on th« 



left-hand of any Number it altereih not its value ; but 
being put to the right-hand, e»ery cypher maketh tha 
number ten times what it waa before. 

Examples /or Practice. 
Write down in figures. 
1. Seventeen, Ansio. 17. 
' ■ 2. Eleren — — 

3. Fourteen — — 

4. Thirty.six — — 

5. Ninety-one — — 

6. One hundred and fifty- four — ■ — — 15* 

7. Twohundred andcighty-aeven — — ^ 

8. Six hundred and iwelw ^ _ — — 

9. One hundred and fourteen — — — — 

10. Five hundred and f»ar — — — ~, SOi 

1 J. Nine hundred and nine — _ _ — 

12. Seven hundred and sixty — — — — 

15. Six hundred and ten — — '~~ — 

14. One thousand four hundred and twenty-five, 1 

A<KW. _ _ _ ^ 1*25 

\5. Three thousand six hundred and forty-four — 

16. Two thtfusatid nine hundred and eleven — 
n. Six thousand and eiglity four — — 
]}<. Six thousand eight hundred and four — 

19. Six thousand eight hundred and forty — 

20. Seven thousand and six — -~ — 
2i. Seven thousand and sixty — — — 

22. ^e*en thousand six hundred — ' — 

23. Four thousand — — — — 
2i. Fight thousand — — — — 



'15, f eveniy-eight thousand six hundi 
forty eight .— — 

2S. Ninety -one thousand three hundred 
litly seven — — 

27. Ferty-ihou^and four hundred and fifty 

28. Eighty thousand and eighty 
2y. Ninety thousand and nine 
SO. Fifty thousand — 



Ired andl 
red and ) 



f& Whf>k Number^;. 15aok I. 

51, On^ hut)dred and ttventy-seven thousaind'y 

three hondrt?d and ninety- four -^ y 127394' 
32^ Four hundred and' fifty-six thousand 5c- V 

ven hundred alid eighty-nine — y 
33. Six huntlred two thousftrtd llijur hundred 1 

and nine .^*- — — j 

St. Five hundred and forty thousand eight! 

hundred and five — — ; — j 
35.' Eight hufidred thousand and eight — — 

36, Three hundred thousand — — — 

37. Nine hundred thousand five hundred — 

y 



ee m-illions on« h«i»dred aiid twenty- T ^irt^QOL 
thousand three hundred and ninety-four J »27394' 



38. Three m-illions one hundred 

sevQA- 
30* Four millions four hu«dred and fifty -six V 
ihousand seven hundred and eighty-nine y 

40. Eighty millions forty t4)ousarid and i^ixty 

41. S«v«n millions fow hiHKired thousand 

42. Niiije miilions^ 



««ta«i«Mb. 



43. What is .7 rn tti® third place, and how expressed ? 
44.. What is 9 ii> the fifth place ? 

45. What is 5 m the secorid place ^ 

46. What is 8 in the fourth place I 

47. What is 6 in the sijHh place > 

48. -What is 3 in the seventh place > 



' § NUMERATION. . 

ry inc ri^iio rcituiiig or TCvrtttrg it ii uinocr cxptcoSOu d jt 
iigures. 

1. To read any number not exceeding three figiires, 
consider the valiie each figure receivps from its place, and 
read each with the name, of its place adjoined thus, read 
three in the second place, thirty ; in the third place, thr«3e 
hundred.; and seveu in the second, seventy; in the third, 
8«?en hundred, fyc, 

Hundreds^ 



Chap. I. § 3. 



9i 



I S'3 



1 7 

7 5 

4 6 

9 

12 7 



Numeration. 



CO 



^ S cj 



8 
4 
4 
5 

5 



6 4 
6 

a 6 

2 
2 



^3 

2 5 

3 7 

9 

9 9 9 

8 6 



17 



Rule II. 

2. To read a number not exceeding six figures/ or a 
* period. 

Separate by a comma/the first members from the other 
figures, then read the second § member or a part of it, 
just as the first, or a part thereof; only call the second 
member thousands. 



Example, 





Thousand 


Thousand 


Thousand 


1. 


5,423 


74,370 


75S,15$ 




2,735 


93.05g 


4 7 ,047 




3,025 


60,108 


370,000 




2,400 


30,000 


' 507,208 


• 


9,003 


90,008 


530,003 
300,000 


I • 


- 


Rule ni. 





3 To read a number consisting ^f any Aumber of figure* 

whatsoever. 

Divide it into Periods by prefixing a point to every 
•ixih figure; then read every period alike, subjoiniag to 
each the name of ihe place ot its lowest figure, which may 
be known from the second table preceding. 



B 3 



Examples 



* A Period is every Q figures in any number taken from unill* 
j A mentber is half aj^'iod, or d figures from units* 



It 
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Example. 



. 


470 . 36843'? . 


078642 




■ 


98073 . 540087 . 


24-8000 






476308 . 753*21.6 . 


538240 




7552 . 


400658 - 240865 . 


429086 




53784 . 


279085 • 420006^ . 


278053 




123456 . 


789012 . 345668 . 


901234 


N 


Trillions 


Billions Millions 


Units 




- 
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ADDITION. 

20. ADDlt'lON is the joining ©r colfectinj? several 
numbers into one, or finding a nuniber whicbsUail be equal 
to any given numbers al together. 

GENERAL RULE. 

Let the numbers marked ABC, be given 
to be added. 54327 A 

K Place th€ numbers sp that each figure 8062 B 
may stand directly underneath (or in the same 5041 C 

perpendicular row with) the figures of the ■ ■ 

same value, that is: units under units, tens 67430 
under tens, hundreds under hundreds, 6fC. 

Then dravirin^ a Irne under them ; be<?in the Addition 
at the first place (or units) and add together all the figures 
it) that place, ^ml i-f their sum be uncler ten, set it down 
below the line underneath its own place; but if tbeir sum 
be more than ten, set down only the overplus above the 
ten (or tens) and so many tens as the sum of these units 
amount to^ carry to the place of teres, adding them and 
the figures \yhich stand, in the place of ten.s together; 
then proceed in the same manner to the third place, or 
hufidreds, and so from place to place to the last, and set 
down the whole sum of the last place. 



Applkaiion 



.Ckap^ II. 



Addition, 



VO^ 



jSppiivationm^ 

Tlie marginal aumbers being placed as before 
directed, I add to»rerher the fir?t figures 1 and 2- 
1(3) and 7 (10), and find their sam to be 10, I set 
down (0) ihe overplu*! above ifen, and tur tbe 
ten I add 1 witH the figures of the next plate, 
viz. I and 4 (5) and d (1 1 j and 2 (13). Again; 



54327 
80^2 
5041 



6743a 
I set 3 
ihe overplus above len, and add 1 for the (one) ten to 
tbe figures in the next place, viz. I and 3 is 4, which 
being under ten 1 set it down in the same place, and pro» 
need inlik« majuier to the last piace^ and the worl^ is done*. 

TABLE of ADDITION. 

To be toiDBiitted to memory by th« Vearoer, previous to* 

biis entering into the Rulor 

1 2x 3 4 5 6 7 8 9 Tbe manner of using. 

^ the cable Ts thus : take 
the greater of the two- 
figures, u hose sum fs- 
sought in the upper 
line, and the lesser iiv« 
the left hand column 
in the same line with: 
this, and underneath 
the other stands the 
sam. As suppose I; 

wanted the sum of 9 and 7, then I look for 9 on the headi 

of the tablcj and in the same line witb 7 on the side, stands- 

16» tbe soBi* 



] 


' 2 


"i 


4 


5 


6 


7 


^• 


9 


W 


2 


3 


4 


5 


6 


7 


8' 


9 


lO 


H 


S 


4 


5 


6 


7 


8 


9 


10 


n 


12 


4 


5 


6 


7 


8 


9 


10 


11 


12 


\3'' 


^ 


6 


7 


8 


9 


10 


It 


12 


13 


U 


6 


7 


e 


9 


10 


U 


12 


13 


14 


15 


7 


8 


9 


10 


IJ 


12 


F3 


14 


15 


It} 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


9 


'0 


1 1 


^9 


I'? 


14 


f5 


16 


17 


18 



RuieU, 



Exfimple. 



When the numbers to be added are many, the 7 

following method njay be practised : begin wifh 

the lowest figure of units place (as before) and 

joining it to ihe figures above it (<is<^ last Rtrte) 

for every ten arising ia the Addition, make at 

point over against the ligiire which added to the 

-ibrrtier maketh ten or more tht^n ten, add the 

overpltfs above ten to the next figure aliove it, 31 3 6 _ 

and so- proceed to the top i then count the points 

- * ana 



7 


4 


3 


0' 


2 


1 


7 


9; 


5 





8 


7. 


6 


8 


5 


3 


2 


4 


6 


4. 


I 


2 


8 


4 

am 
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and how jnany thfey are, so many carry and add to the fi- 
gures of the next place, and proceed in like manner thro' 
all the places, and the points of the last place collect, and 
set their number to the left-hand of the figure under the 
last place. 

This rule doth not difler essentially from the l^st, being 
only a contrivance to help the memory, 

Kttie HI. 

To prove Addition. 

Begin the Addition at the uppermost figure at the highest 
place, viz» next the left-hand, and add down* 
ward and place the lowest figure of the sum di- 7430 
rectly under the added figures, and the other 2170 
figures of the sum on the left-hand of it: then 5087 
begin with the uppermost figure of the next lower 6953 
place, and add downwards in like manner, and 2404i 
still place the lowest figure of the sum under the 7287 
added figures as before (29)^ so we shall get as - 
many sums as the numbers (or greatest number) 29 
have places, and each one place nearer the right- 19 
hand : let those sums be added together (<^ Rule 37 
2,) and if their sum agree \ir'\ih the sum of the 30 
given numbers before found, the work- may be -■ 
presumed to be truly done. 81300 

Questions and Practical Examples. 

ft. How are numbers to be placed, in order to be added I 

A. Units under units, tens under tens, ^c, 

Q. [low are j^iimberf to be added ? 

A, Begin at units place, and add the lowest figure in 
that place to that above it; then add their sum to the next 
figure in the sume place, and so on to the top : set down 
the overplus above ten or tens, and for every ten carry oae 
to the next place, SfC, 

[1] 250 [2] 2486 [3] 3940 [4] 4673 
043 3255 7932 7998 

457 7607 8363 3997 



245 


[0] 0304 


950 


9120 


201 


9000 


904 


7660 



[5] 245 [0] 0304 [7] 1524 [8] 2000 

7361 47:^8 

2000 2547 

5859 5000 



Cirap, ir. 



[91 9968 


, [Ifl] 965S 


[H] 


4.266- 


fl2] «S23 


5732 


5^73 




20+6 


9208 


9601 


1579 




;!5 ,0 


0521 


2J67 


61 S7 




6483 


^28a 


».52.(. 


- 9795 




8304 


2627 


5378 


1793 




6828 


831* 



tl3]576894. [14]9768!)39 [l5] 936i830 [IG] 87698767 



79865 ' 


8979695 


572970 


ey7H97i>3 


9378V 


917964-2 


3795 


«6827527 


0798 


9756879 


439e2' 


54328106 


3.297 


3019431 


869874 


33708527 


986 


21375*0 


38237 


90109461 


iS'-ifi 


S'J07W9 


784 


S4I70875 


4796 


4679849 


77965 


5780714* 


3'^ 10 


4839518 


6.175 


■38210739 


7820 


8V636.t9 


328 


9370 I28S 


503T 


2 i 937 .^4 


987 


51008027 


78969 


9763475 


e7(i;J974 


72086015 



QUESTIONS. 

1. A mercbamt on nettling Im account, indi he owes A 
«0/. B 156/. C D 20il. and B 27/. I demand bow rauch 
he oweg in all } jinsvi. 597/. 

2. A merchant tends bis clerk with ihe following bilU 
for |>aynie(itr cie- one on I. J. far 60/. one on A.R l<w 
84/, oi>eon C. D. foftl07/. etie on D.S. fnr 125/. and one 
fMi K F. Tor 500/. I MaiiCio knuw Ute »iua he received 
i^ iill^ Aintw. 956/. 

3. Bonghl S. cftskii of indigo, N'. 1, 2IOfc. N". «; 
196ib. N" 3, 4, 5-. 205fe each; K^. 6, IS4fc. N?.. 7, 
225(6. and N". 8, I74lb. How many p- uiids did the 
wtuile 8 casks eontainf - jlit^vj. tdOlfe. 

4. A linen draper bought 10 bales ot linen cinth, COn> 
taining as follows, ws. N°. I, 2, 367 yaida each, N". 3» 
4, 3, each 407 yarila; ^''. 6, 7,8, eai.h 288 yards; N". 
9, 10, each 300 yards. I desire to know how ntaiiy yards 
be bought iu all? Answ. 3419, 

5. A certain rnati bemg asked his age, ans\*efed, I hare 
7 soils, and between the binh of each was two years, at 

the 
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the age of 21 I had my eldest son, which is now the ags 
of my youngest-; it is required to tell his a^e ? 
Answ. 54* years old. 

6. A vintner buys 6 pipes of brandy^ containing 120 
gallons, 118, 125, 121, 127, and IIQ. How many gal- 
lons did he buy in all ? Answ. 7 SO. 

7. How many days in a whole year? • 

8. If from the creation to the flood was 1650 years;, 
from the flood to the vocation of Abraham 4-27 ; from ihe 
Tocation of Abraham to the founding of the temple 1010; 
from that to the foundation of Rome 266 ; thence to the 
birth of Christ 752 ; and since that 1809 years; how long 
is it since the creation ? Answ, 5914- years'. 

9. How many strokes doth a regular clock strike in a 
week? Atisw. 1092. 

10. The lesser of two numbers ie 276, the difSarence 
between them 96 : how much is the greater ? 

Answ. 372. 

11. What (lay of the year was the 27 th of the 8thmonth> 
August 1765 ? Answ. 239lh. 

12. What day of the year was the 2 1st of the 6th month 
Jane 1764 > Amw. 173rd. . 

13. If from Dublin to Naas be 14 miles; from Naas 
to Castledermot 19 ; from thence lo Carlow 5 ; from Car- 
]®w to Kilkenny 18; thence to Clonmel 24; thence to 
Kilvvorlh 23 ; and from Kilworth to "Cork ]18 ; how many 
miles then is it from Dublin to Cork ? Answ. 121 
mile.<i. 

14. Suppose the distance from Dublin to Holyhead is 60 
miles ; from Holyhead to Chester 87 ; from v^hester to 
Whitchurch 20; from Whitchurch to Newport 20; 
from thence to Ivessey-bank 9 ; from thence to iVJeredon 
34 ; from Meredon to Coventry 6 ; thence to Daventry 
20; thence toTowcester 12; thence to htoaey-Stratford 8 ; 

from 

• N. B. The number qf days in the several months in the 
year by some authors, are comprized in the following lines ; 

Thirty dt^s are in September, 
In April, June, and in November^ ; 
February hath twenty -eight alone , 
And all the rest have thirty-one. 

Now sum them up and let us hear 

How many days in att the year. Answ* 365^ 
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from Stoney- Stratford to Dunstable 18; thence to St. 
Albans 13 ; and thence to London 21: How many mile* 
is it from Dublin to London ? z4»«r, 328 miles. 

15. Find how many years it was from the creation of 
Adam to the universal deluge ; by the 5th chapter and 6th 
Terse of the 7th chapter of Genesis. Answ, 1656 years. 



CHAP. Ill 

SUBTRACTION. 

SUBTRACTION is the taking a lesser number fvoni 
a greater, an3 thereby finding the remainder or dti^ 
fereoce between them. 

To j5roi>e Subtraction- 
Rule* 
Add the remainder to the lesser given number, and if 
the sum come the same with the greater given number, the 
work is right. 

TABLE of SUBTRACTION. 

-012 3 4-5678 P 

The manner of using this ta- 
ble is the same with that of ad* 
dition, only instead of adding the 
figures together, subtract them. 



i 

4 
b 



9 







i 




2 5 ^ ^ u 



3 
2 



1 2 
I 

- I 

- - 



4 
3 
2 
1 



5 
4 
3 
2 



1 
- O 



7 
6 
5 
4 
3 
2 
I 




b 

7 

6 

5 

4 

3 

2 

1 





Questions and Practical Examples. 

S. What is Subtraction ? 

A, Subtraction from a greater take a less, 

And thereby shews the diiFerence or excess. 
S. How are the numbers to be placed ? 
A, The less beneath the greater we dispose, 

Units and -tens in correpondent rows. 
S. How is Subtraction performed ^ 
A, Take ones from ones, and tens by lens decrease^ 

If still the. figures to subtract are less i 



But 
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But if the lower figure's greater, thea 

The lower figure we deduct from ten. 

To what remains the upper figure add^ 

The just remainder of thatplace is had^ 

To the next lower figure carry oae. 

And thus from place to place live work is doi)e« 
From [1] 8103 £2] 1969 [3J 1917 [4^] 1 5 1--^ 
Take 4193 U08 17i8 J4.(50 



From ^5] (3 II OSS') , [6] 4O00D87 £7] 6278500 

Take 359^1)07 198981.9 . 143304^ 



' " III. 



From '£8] 607 404 G7 425, [9] 78000930402 

23420891075 ' 5329849529^^ 



aUESTIONS. 

^ ]. A vintner bought 20 pipes of brandy, contain- 
ing 2459 gallons, and sells 14 pijies containing 16S0 gai^ 
ions: How many pipes and gallons has he unsold ? 
Ansto. 6 pipes, containing 77Q gallons. 

St. 2. A merchant bought 564 tauned hides, weighing 
a6806fe. s^lls thereof 260 hides, weight 7809fc. How 
many hides has he unsold, and what do they weigh ? 
Answ. 304 hides, containing 899 ift* 

S, 3. Suppose Cork, Clonmel and Dublin, lie in a 
straight line, and the distance between Cork and Dublin is 
121 miles, and from Cork to Clonmel is 41 miles. I demand 
ibe distance between Clonmel and Dublin ? Ans, 80 miles. 

S. 4. How long is it since the happy revolution which 
happened in the year 1^8, we are now in the year 1812 ? 
Ans, 124 years. 

Q, 5. W Hat five dil&rent numbers make 100? 

fi. 6. What number is that which being added to 977, 
the sum will be 2081 ? Ansiw. 11 04 

S. 7. Whatnnoiber mu^ I subuact from 2081 that the 
remainder mav be 1104? -4if<w. 977. 

S. 8. If a merchant owed 1000/. and fa«th paid in cash 
280/. and hath likewias given an asaignaient f)n Jacob 
Payer for 156/. How much doth he^tiiil owe ? 



Q. 0. Bought tOOO yards of linen for ^6L and sold 
1476 yards for 36d/. How many yards have I left, and 
what 00 I want to,.niake up the first coit ? Anstif. I have 
524 yards, and want 97/. 

Q. 10. What diiierence is there between the age of A, 
born in the year 1^93* and B that will be born 13 years 
hence: the question being put Anno 1773? Antw. 95 

years. 

Q. ] 1. If I was born in the year 1721, how many years 
•Id am I this year 1773 ? Answ. 52 years. 

S. 12. If I am 42 years old in 1773, what year was I 
born in? Answ. 17 SI, 

Qi 13. If a lease bears date Isi of the 1st month 1722, 
now many years are unexpired thereof, suppose it granted 
for 99 years ? Ansu>, 53 years in 1768. 

St, 14. In four bags were different species of coin to 
the value of 500/. in the first was 96/. in the second 120/. 
in the third 55L I desire to know what sum the fourth con- 
taiped? jinsw. 229/. 

d. 15. A grant was made by the crown. Anno 1289 
which was forfeited 137 years before the revolution in 
1<588 : How long did it continue ? Annv, 312 years* 

&• l6. Five notable discoveries were made in 215 years 
time> m. The invention of the Compass. 2« Gunpowder. 
3. Printing. 4. America. 5. the Reformation. The last 
was brought about Anno 1517 : the third 77 years before : 
the second 42 years after the first, and the fourth 14t years 
after the second. The question is, in what year did each 
happen? Answi Compass in 1302; Gunpowder 1344; 
Printing 1440; America 1492. 

fi. 17« Thirty-three years before the Restoration in 
1660y the crown granted Demesnes to certain uses for 
210 years to come. The proprietor in 1715 procured a 
reversionary grant for 99 years, to commence after the 
expiration of the first. In what year will the second term 
end? Answ. Anno 1936» 

ifi^. 18« A snail in getting up a pole, only 20 feet high, 
was observed to climb eight feet everyday; but every 
night it came down again fi>ur feet. In what time by thu - 
method did he reach the top of the pole ? 
i^iwtv. The night of the fourth day. 

8. 19. The selirii-diameter of the earth's orbit, or an- 
nual path round the sun, is about 81,000,000 of miles, 
that Of Venus 59,O0O;O6O; when they are both on the 

Q same 



sa 
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same side of the sun, they are in Pengao ; vrhen 'on dif- 
ferent sides, in Apogoeo : What is the difference of their 
distances in both these positions ^ jinsw. ti9fi^Oi06& 

miles. , 

$.20. If the menn distance between the earth and sun 
be 8t millions of miies, and between the earth and mooii 
S4o thousand, how far are thiese two hHningries asunder 
in an eclipse of the sun, when the moon is lineally between 
the ifarih and san ? And in another of the moon^ when -the 
earth is in a line between her and him ? 

sun, S0,7 60,000 miles, 
moon, 8 ), 240,000 mijes» 



bik to 111 O IIUC 17^l<VWC;iJ uc^t CUl 

J In an eclipse ot the 
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MULTIPLICATION. 

}. A Nuipl^eris said to multifxly a number, when anum- 

xV i^er is produced wliicht contains the multiplied nump 

ber, as oftj^p as the miuUiplying number contains unity^ 

2. The Qiuitipli.^ numbier i^ called the Muh^Ucasndm 

3. The multiplying number, the IRfuUtplier* 
^* And>^l?e i^unib^r produced^ ilieProduci. 

THE TAB^-E. 



3! a I « I \U\ U I 18 I 21 1/24. I '27 I 30f ?3| 36 



1 I 2 I 3 j 4 I 5 1^ 6 I 7' I '8 1 9'\ ^I0|' 1-1} 12 



2. 1*1 <5 I 8 I iO ) 12 I i4 I 16 I 18 I 20fl 22] 24 



4< 



I 8 I i2 I 16 ! 30 I 24 I 28 | 32 ( 36 | 40| 44| 48 



5 I 10 . 1^ "( 20 I 25 I '30 I 35 | 40 | 45 | 50( 55\ 60 



6 I. 12 I 18 I 24 I 30 I 36 { 42 | 48 } 54 | 60| $6r. 72 



7 I 14 I 21 I 28 I 35 \ 42 | 49 | 56 | 63 | 7Q[ 77l »4 



8;| 16 I 24 I 3 2 I 40 I 48 I 56 I 64 | 
yj"l8 I 27'T36 I 45 
10 I 20"| 30 I 40 I 50 



I 54 I m I 72 [ 
: 60 I 79 I 80 I 



72 j 80|88j9^ 

"81 1 go) 99)108 



yo I I00|ii0|i20 



II I 22 I 33 I 44 I 55 I 66 I 77 | 8S [ m \ 110121 |:I32 



12* 124 I 36 I 48 I 60 | 72 | 84 f (^6 | iOtf- I I20ll32tl44 

* - i Tn' il 1 — 1— — — —1 ■ ■■■111 ■■ u ■ 11 I ■■— — «— i^— I ■ II 



Rule, 

MnlDply the first figure of the multiplicand by th^ gi« 
Ven multiplier, if the product be less than ten-, act it down 
hi the same place with the multiplied figure ; but if th^ 
product be above ten (or teD») set down the overplus only, 
and reserve the ten or tens (in mind,) then /"by* the same 
multiplier multiply the next figure of the multiplicand, 
amdto the product add the ten or tens reserved^ and pro- 
ceed in the very same mannev^ until aH the figures of the 
nultiplicakd are multipUed.. 

Sxawptes. 
[1] 256745 [2] 785403 [Ji] 27540003 . 

2 3 4 



518490 


^ 


• 


[4] 349621 
5 


[5] 909734 
6 


[6] 47109870 
7 


, 


[7] 174675093 [8] 


410097134 
9 


« 


* 





. Case IL 
When the multiplier consists of several figures. 

Rule. 

U Multiply the multiplicand by the'^rst or units figurA 
of the muUipUer, and subscribe the product (as <^ last ;) 
In like manner multiply by the second figure of the muU 
tfpliefr, and so successively by every figu.re one by one; 
tv hereby th%re will be as many products as there are sig-^ 
nificant figures in the multiplier. 

2. Place these products in order under one another, so 
that the first figure stand directly tinder neatb, or in the 
same place with the multiplying figures ; that is, the first 
iigure of the second product must stand under- the second 
figure of the first product, the first figure of the third, un- 
der the second figure of the second, and the third figure of 
the first, &c. 

3. Add all these products together, and their sum is the 
product sought. 

G 2 Examplef* 



28 



[9] 3042 
517 



Whole Numbers^ 
Mxamplef. 
[15] 7334628 
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[I IJ 37420768 
349 



21294 Pirst prod, by 7 
3042. Second prod, by 10 
15210, . Third prod, by 5;.0 



15727 14 Sam of the 3 products. 



[12] 5307652 
154 



[14] 42372432 
7438 



[13] 7537208 
887 



[15] 24372048 
6323 



[16] 753072463 
57318 



[17] 93724376072 
471398 



[18] 687654327 [19] 73^425378395 
1231.36789 47 3256 1« 



Case III. 
Wben the multiplier hath cyphers intermixed with thi 

significant figures. 

Jlule. 

1. Multiply first by the first significant figure, and hj 
tvery other successively, (onHtting the cyphers) so that 
there will be as many particular products as significant 
figiires in the multiplier, 

2. 'As before^ let the first figure of every particular 
product be put in the same place with the multiplyin|{ 

igure. 

3. Add these products together, ijre. as in the last* 

Examples, 
[^0] 570684 - [21] 8504593 

304 705 



itn 
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[22] 968347 
506 



>!■ »\ 



[24] 74086572 
50402 



[23] 973508« 
7006 



[25] 63230.875 
58007 



^ 



[26] 504030201 
J 02030405 



[27] 750037298 
6003065 



[28] 47500340^6354 
4000753009 



When the multiplicand, orm^Hlpifer, tr both haivc 
c}'^ph6rs in the lowiest places. 

Maltiply by the other figures, as before taiight, n^gl 
kdhig the cyphers till the prodtrci be foend; artd then 
ptit an the cyphers, both at the end tif tht n]\ilti|if!lcand 
afnd mvAiitpVt^, to the right hand eif the prddudt; 



[29] 75360 
7200 



[31] 73'2501^0 
78G2C^ 



130] 5048600 
. 307266 



I \Vtl\ 



r' 



[32]'l763d4W ' "■ 



\.u^ 



>: .t: 



a.,:') 



'>>;•>; // 



•f 9-i> 



€nse Yd 



When the multi 
gures (in the table 
duce it 






iplier is such a number that ajcy^^tv^p. fi- 
,) being naultiplied tQget&erjV.^jll gr<^ 



Ruh. 



Mnl'tipiy the given uluntb^r hy one <^ these ^ifft^vm 0nd 
that product by the other, which will give tfie'dspswed 
product. 

C 3 Examples. 



I# 



Whole Numhen, 
Examples. 



BookL 



33 
35 
37 



346734- by 18 
37 i 4-96 by 64 
4.13721 by 132 



'34] 12Q7469S3 by 32 
36] 4070403204 by 96 
'38] 48149194 by 144 



Multiplication was shewn to be a compendious method 
of adding a number to itself, a determinate number of 
times, and from this consideration the universal MuUiplU 
cation Tabic was constructed : In like manner we may con- 
struct a table of any multiplicand whatever, i. f. find the 
product thereof by each of the single figures by Addition 
only, and this method is very ut^eful in case of large 
multipliers.' 

Let the given multiplicand be the number 98765432K 



1 
2 
3 

4 

6 
7 

8 
9 

ho 



Q87654S21 
1975308642 
2962962963 
3950617284 
4938271606 
5925925926 
6913580247 
7901234568 
888Q888889 



Construction. 

Add the given multiplicand to itself, 
then we have the product thereof, mul- 
tiplied by 2. Again, add the said pro* 
duct or sum, to the given n)uUiplicand« 
and the sum is the product thereof by 
3; and so adding every new product or 
sum to the given number, we may get 
the products to the said numbers multi- 
plied by all the single figures. 



9876543210 



2. Put each figure in the sftme (horixonial).row witk 
the product it produceth, in a column to the left hand, 
as in the margin , and then the table is constructed. 

3. A number is. multiplied by 10 if a cypher be put be- 
fore it: whence we get a most easy proof of the truth or 
error of the operation ; for, if the product of the given 
number by 9 be added to the said given number, we get 
the product thereof by 10, which, if it comes out the said 
given number with a cypher annexed^ proves every pr*- 
•ubt right, otherwise some error is contracted. 

THE USE. 
»' The «M is ividentf ht let tke gives inuUipiier be 

§17654321 



'\ 
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067054321 Look for first figure 9 in the 

123456789 column of single figures, and the 

■ number in the same line or- hori- 

8888888889 zontal row is the first product, and 

7901234568 in the same manner we find the 

6913580247 producU by the other figures 

5925925926 of the multiplicand tiiccessivel}^ 

4938271605 which we place and add as before 

S9506 17284 taught. 

2962962963 

1975308643 " ' 
. 987654321 



121932631112635269 



To prov€ Multiplication* 

Make the number which was the multiplicand, mmhi- 
plier, then multipfying as usual^ if the product be the 
•ame, the work b right. 

Thus to prove the first Example in Case 11. 

Multiply 517 
by 3042 

1034 

2068 

15510, 



1572714 Product the sane as 
I there found. 



QUESTIONS in MULTIPLICATION. 

6. What doth Multiplication teach ? 

A. From two numbers given to find a third, which shall 
epntain one of the given numbers as often as the other 
cofi tains unity. 

a. What are the numbers called ? 

A* I.The number to be multiplied is called the Mul- 
tiplicand ;. the number we multiply by, the Multiplier; 
and the number founds the Produi;!. 

H. How 



\ 
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Q, How 18 Muhiplication performed when the multi- 
plier is a single figure? 
ji. Of th' unhs o' th' multiplicand " 

And given figure, th' product find; 
Put down the product units, and 

The tens (if any) keep in mind: 
The gtfen tens next multiply : 

The product of these tens increase 
By the tens reserved by r 

And so proceed from place to place. 
S. When the multiplier is any number, 6r consists bf 
several figures. 

A. l« Multiply the multiplicand by the units figure Of 
the multiplier ; then by tens> and so successively by every 
other figure. 

2. Let the units figure of each product stand in the 
same place with th'e bfttiiti plying figure, S^c. 

3. Add all the prodctots together. 

&• When cyphers are intermixed with the significant 
figures of the multiplier ? 

A, Multiply the significant figures only, still observing 
to put thb units figure of the f^l-o^luct in the same place 
with the multiplying figure. 

2, How must we prove the work of Multiplication ? 

ji. Make the multiplicand multiplier. 

S. Repeat the Multiplication Table ? 

A, Twice 2 is 4, ifc, 

CHAP. V. 

DIVISION. 

DIVISION teacheth to find how often one given num- 
ber is contained in another. 
The aumij e i which dtvifles is called the Divisor. 
The number which is to be divided is called the Divi* 

4end. 

And the number found "by dividing the greater by the 
less is called the Quotient. 

Case I. 
When the divisor is a single fig\](re, and the dividend no 
more than two> and the divisor measures the dividend. 

Rule. 
Consider what number multiplying the divisor will pro- 
duce the dividend, and that number is the quotient. 

Examples^ 
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Exmnfki. 

{!] P] tS] W 

3)27 a)21 4)10 S)%5 

[5] [6] 17] [8] 

6)S0 8)72 9)54 7)56 

When the ditisor doth not measure the diyidend* 

Etile. 

Coniider what number moltiplyiB^ the divifor will 
nake a product next lets than the dt?idend> and that ia 
the quotient figure sought. 

S. Multiply the divisor by the quotient figure, and 
place the product under the difidend. 

3. Subtract the product from the dividend, and if th* 
vemalnder be lets thau the divisor, the quotient figure ia 
truly takent 

[Q] [10] ril] ■, [12] 

2)15 3)f5 Si)29 4)57 

[13]' [14] [15] [la] [17] 

5)28 6)34 7)48 8)57 P)3d 

When the divisor is a single figure and the dividend any 
number. 

Rule. 

Take the dtvisor in the last or highest figure of the di« 
vidend, if it be^greater than the divisor, but if not, find 
how often the divisor is contained in the two last figures of 
the dividend, and having found the quotient figure, pro« 
ceed 'exactly as in the last section, and find the remainder, 
as there taught. 

2. To the remainder (if any) bring down the next low* 
er figure, and let the number expressed by these two ii« 
^ures be esteemed a new dividend ; or if there be no re^ 
mainder, then esteem the next lower figures of the divi- 
dend a new dividend, which divide in like manner as ia 
last section, and place the quotient figure to the right hand 
of that first found. 

3. Proceed in the like manner from figure to figure, till 
the figures of the dividend be taken down saccessively one 
by one. 

Case II. 

-* • ' ' ' 

\f hen the divisor is any number whatever. 

The 



The process is exactly the same as in last case, only th« 
difficdty oC determining the quotient figure is greater, to 
render which easy^ observe the followrnff rules : 

1. By means of the last, or two la^t figures of the divi* 
aor compared with as many, if greater, or, if not, one 
nore of, the dividend, discover the quotient figure as near 
as may be. 

2. If the product of the quotient figure multiplied by 
the divisor be greater than the assumed member of the 
dividend, the qnotieht figure i« too greftt> wherefore make 
itiess» 

3. If the remainder* after the product is sobtra^ted from 
the divided me^iberi be gr^iater than the^diviior, the quo* 
^nt figure i» too little and must be made greater. . 

4. If neither of these happen^ the quotient figure it 
truly found. 



QUESTIONS tmd PRACTICAL EXAMPLES. 

S. What is Division ? 

A. The finding how often one given number is contain- 
ed in the other. 

S. What are the given n^^ihers called ? 

A» The lesser is called the divisor, («. f. the divider,) 
tnd the greater the dividend, {i.e. the number to be divided.) 

d. What is the number foimd called ? 

A. The quotient, which shews ho^ often the divisor rs 
contained in the dividend. 

IS. Ho>V ik the qodtient fotfnd ? 

A. Seek how ofien the divisor is contain'd 
V XW leading figures of the dividend ; 
So the first quotient's figures found ; tvhich by 
The giv'n divisor we most multiply ; 
The product take from what we did divide; 
Kext figure put by the remainder's side : 
Repeat the process, until one by one. 
The figures of the dividend are gone. 

ft. How. shall I know when the quotient figure is truly 
found? 

A, When the product of the said figure and the divisor 
is less than the divided member; and the remainder less 
than the divisor. 

Sl^ Suppose 



•haifi.V. ^ JOaaskim. -«i 

S. Suppose I bring dowa the wait figure ^f the divi. 
dend to the Femamckr^ and t^e number is sitiU less than 
the divisor? 

jii. PutO for the quotient figure^ and take down the 
next figure of the dividend. 
, 3. How must I prove Division I 

^.Multiply the quotient by the divisor (adding in the 
remainder, if any) and if the product be equal to the di- 
vidend, the work is right* 



18] 2) 3754658 ( [19] S) 42754372 ( 

'20] 4) 2608735 ^ [21] 5.) 796047320 ( 

'22] 6) 47345243 { [23] 7) 1873423.f8 ( 

J24] 9) 34227234 ( ^25 J 11) 472430734 ( 

[26] 12) 348073620 ( 

It is usual in Practice to put down the quotient only, 
performing the rest of the operation by memory. 



[27] 2) 43782 



21891 

^724865 ( 
[32] 7) 3425168 ( 
[34] 9) 352463 ) 



[29] 4i\ 



[28] 3) 784375 ( 



Sb] 5) 74340845 ( 

'31] 6) 75324374 ( 

33] 8) 54S72582( 

[^5] 11) 34267345( 



CaselU 






«7) ^W65372 ( 
32^) 37 5^9^81 ^ 



[371 W) i^7A««,* ( . 
[ni «J 798523T5 f 
{♦q^g?:^) 2*2fl!9P7^2* < • 



1*2] 



St 



m 

[4$ 
[44' 

[45] 



Whole Numhen; 

53428) 824675402S7S ( 
7533«4) 5864732164372 ( 
6398607) 2835729034758 ( 
137864272) 5430726894136 ( 
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Casein. 

When the divisor hath cyphers in its lowest place, cut 
off the cyphers (with a dash of the pen) and as many of 
the lowest figures of the dividend, and then divide th« 
other figures of the dividend by the significant figure^ of 
the divisor, as before taught'; and the figures cut off from 
the dividend must be brought down to the remainder, if 
BOt cyphen^* 

application. 

56I00( 75489f32 (1347 
56 - 



194 

Its 

268 
224 



"t . 



r ■■* /• 



446 

392 

5432 



r46l »44b!) 72579482 ( [47] 3600) 7529176586 

4«1 3000) 427587761( [49] 9000) 6876752871 

50] §000) 478656O0O0( [51] 4720) 6843248 ( 

52] 20) »724865( ^53] «482000) 478642725814( 

WhtB 



\ 



Ciiap. V. 



J^ithiani, 



Vt 



QiselV. 

Wheu the divisor is such a number, thai any two figures, 
(la the multiplication tab)e) being multiplied together^ 
will produce the said divisor. 

Rule, 

Divide the given numbe»* by one of these figures, anij 
that quotient again by the other, which will give the quo^- 
tient required;. 

Note, If there be a remainder in the last division, it will 
be so m^ny times the first divisor, which added to the first 
remainder (if any) will give the true one. 

Examples. 

f54] Divide 1206317 by 16. [55] 427C8 by 48. 

[56] 14652 by 04. [57] 74682 by 72. [58] 4t7«8l by Jl 
[59] 34672 by IQS. [60] 217904 by 120. [61] 14276 by 144 

CaseV, 

Division may be performed with much ease and certainty 
by constructing a table of the products of the divisor mul- 
tiplied by the single figures, iti the same manner as the 
table of the multiplicand was constructed (Page 30.) 

JppUcaiian*. . 



1 
2 

S 
4 
5 
6 

7 
8 
9 

10 



9S765iS2l) 
107530j8642 
2962962963 
3950617284 
4938271605 
5925925926 
691 35 802il:T 
7901234508 
8888888889 

9876543210 



1219:>26S!H2635269 (123456789^ 



987654321 

2316719901 
197 5308642 



3414112592 

2962962963 

I <■! Ill 

4511496296 
. 3950617284 

56017201«S 
4938271605 

#705185185 
5925d€5924^ 



D 



77025925*2 
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7792592592 
6913580247 

fci.. ■ i rt ■ ■ 

8791023456 
^201234568 

888888^89 
8888688889 

i%c Use. 

The Hae of this tabla is very easily apprehended: Fo^ 
we find the first ineniber of the dividend as before^ viz, the 
same number of figures as the divisor hath, if the highest 
figures of the dividend be greater than the highest of the 
divisor, dr 1 more, 'if less. Then look in the table for 
that product which is imlbediately next less than the first 
member of the .dividend, and place it under the said mem- 
ber ; and the figure in the column to the left-hand is the 
<fuotient figure, which is thus known, without any doubt- 
ful itki\*» as before. The rest of the work is the sanie, 
as io the coaimon ioethod before taught. This method 
vfk^y be of good ose to a learner, and likewise in makiDg 
large diirisions. 

PROBLEMS, 

ResuMng from the Comparison of the pf^ecedntg Ruiei* 

Problem I« 

Having the sum of two numbers and one of them gtvea 
to find the other. 

Subtract the given number from the given sum, «nd the 
remainder will be the number required. 

Mxampkk 

Let 144 be the sum of two nutnbers^one of which is 
96, tbe other is required. 

From 144 the Sam 

Take 96 the given number 

Retrains 48 tbe other. 

y 

I^roef 144 

Prohleni 
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Problem II. 

riaviDff the gjreater of two numbers, and the differenct 
between it and the lesser given* to find the lesser* 
Subtract the one from the other. 

Example. 

From 144 the f^reater 
Take 96 the difference 

Bemains 48 the lesser* 



Profe&m in. 

Having the lesser of two numbers given, and the dif. 
ference between it and a greater, to find the greater. 
Add theai together. 

^. ( 96 the lesser number 

^*^®" \ 48 the (liiference 

Sum 144 the greater number required,. 

Prohlan IV. 

Bavliigthe product of two numbers, and one of them 
given to find* the other. 

Divide the product by the given number, and the quo- 
tient will be the number required. 

Let the product of two i\umbers be 1 44, and one of 
them 3 ; I demand the other ? 

3) 144 
Jnsw, 43 



Problem V. 

Having the dividend and quotient to find the divisor. 
Divide the dividend by the quotient. 

Cor, Hence we get another way of proving IMvision. 

D 2 Problem 



1 \ T 
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Probiem VI. 

tiaYing the divisor and quotient glvea> to find the dl- 
tide.nd. ^ 

Multiply tltem together. 

Now by a due consideration and application of these 
; probkoxs only, fhe following questions txiky be resolved 
in a shoit and ^elegant manner, altho' some of theot are ge« 
ti^rally supposed to belong to higher rules. 



IT 



QUESTIONS. 

1. 3Vliat number is that, which being added to 070Q 
:AakesIO0Ol? Amiu, nP2. 

2. Tl.e les.'ter of two numbers is 0709^ the diiierence be- 
tween them is 11 92; what is the greater? 

Jnm. lOOOI. 

3. Wh'U number must I multiply by 7 that the product 
t»ay be 6'23 ? Jrinu. S9.' 

4. The product of two numbers is 3138345A s^nd one 
of them 4050 : the Oiher-factor is required ? 

' Answ. 7749. 

5. What is the difTerence, and what the sum of six 
dozen dozen^ and half a dozen dozen ? Anm, d^iF. 792, 
sum 936. 

6. The sum of two numbers is 300; the less 1J4: 
What is their differenlfe and product? Answ. 132 and 
28044. 

7. The remainder of a Division sum is 423 ; the quo- 
tient 423 ; tlie divisor is the sum of both and 19 more: 
WMiat then was the number to be divided ? 

u^wsty. 366318. 

8. There is a certain number, which being divided by 
7, the quotient resulting muitipiied by 3. that product di« 
vided by 5, from the cjuotient subtract 20, to the remain* 
der add 30, and half the sum shall make 35 } 

Answ. 700. 

35x2—30+20x5x7 

3 Q. What 
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9. ,What number added to the forty-third part of 4429 
"Will make the sum 240? Answ, 137. 

10. What number deducted from the 26th part of 2262 
will leave the 87th part of the same ? Answ, 61. 

11. A sheepfold was robbed three nights successively; 
the first, night half the sheep were stolen^ and half a sheep 
more ; the second, half the remainder were lost, and hh\f 
a sheep more ; the last night they took half what were 
left, and half a sheep more ; by which time they were re- 
duced to 20 : How many were there at first ? /insw. 167. 

12. What mimber multiplied by 72084 will produce 
5190048^ Answ. 12. 

13. There are two numbers; the greater of them is 
73 times 109, aud their difference 17 times 28. I demand 
their sum and product? Answ, 15438 and 59526317. 



Qf Numbers of divas Denominations. 

NUMBERS of divers denominations are those where* 
by we express the sundry denominations or divisions 
of money, weights and measures. 

\. Of MONEY. 

, In England and Ireland accounts are kept in pounds, 
shillings and pence, which are compounded as follow : 

4 Farthings make I Penny 

12 Pence 1 Shilling 

20 ;Shillings ^ 1 Pound; 

Abbreviations, 

d. Pence. i. Shillings. £. or /. Pounds, 

Farthings are expressed as parts of a penny, thus : . 
J expresses One farthing, 



I 

T 



One halfpenn}'. 



I I ■ I. Three farthings. 

D 3 - But 
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But payments are made -in the folldwiog coins. 



Gold Coins 



inr 



Guinea 

Half guinea 
Silver Coins 

Crown piece 

Half ditto 

English sbillto 

Half ditto 

In the United States, 
gold and silver coins 
ui'e passed at the fol - 
lowing rates. 

JFcfi^his of Coin. 



Current in 
ling, at 
e£*. s, d. 
I 1 
10 6 
d. 

/ Current V -, ^ I Current 

in Ire- 



weighing 

divt. gr, 

5 8 

12 16 



>in Eng' 



s. 






land at 

N. Ham 
Massa 
R. 1st 
Connect. 
Virgin, 



U 



Current 


m 


Ire la ad 


at 


£• s. 


d. 


1 2 


9 


11 , 


4.« 


8. d. 




C5 5 




J^ 85 


r 



land at 



I 




1 



V. York 


iV, Ja. 


. and 


Pennyyl, 


A^ Car. 


Dclatv. 



S. Car. . 

and 
Georgiit. 





Jwt.gr. 


€> 


*. d 


£' 


*• ^- ^. 


Trench Guinea' 5 5 


1 


7 6 


1 


16 i 


Knglish ditto 


5 6 


1 


8 a 


I 


17 4 


[ 


Crown 


19 ( 





8 





8 P 





Half Joe 


9 


2 


8 


3 


4 


3 


Pistole 


4 6 


1 


2 


I 


8 (»] 


1 


Dohbloon 


17 b. 


■> 


8 


5 


16 


5 


Moidore 


G 18 


I 


16 


2 


8 


!^ 


Dollar 


17 6 





e 





8 





F.no-|ishShiHn><r' 





1 A 





1 P 






«. d 

14 6 

15 
8 4 


7 

12 C 
5 
7 6 

1 8 



1 9 
1 B 
5 O 
17 
17 O 
3 10 O 
I 8 a 
4 8 
1 a 



Faiih. I Pence 



1 I Sh'»IIi"(r 



4?% I 



12 i 



( Ponnf^ 



'.fv: I '^,U) |. .jf) I I I 



2. 77?0r WEIGHT. 



. T\y T/rj^ xvci^ld arc weigheJ gt^ld, silver, jewels end- 

The denominations are . . 

24 (jrain* 7 ^ W ^^""Y weight 

20 Pinny-weights > g S 1 Ounce 

Ahhrcvialions. 



"W 
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divers Denominations • 
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Abbreviations* 



Ife. Pounds, 
oz. Ounces, 



dwti Penny-weighls, 
grs. Grains. 

Grains | P. Weights 

24 j l" f Oances 

"T" 



4b0 I 



20 



I 



5760 I 240 i 12 



Pound. 



' I 



3. AVOIRDUPOISE WEIGHT. 

Is the weight generally used for weighing goods of all 
kinds, (the above excepted) and its divisions are as follow : 

1^ Drams make 1 Ounce, 

16 Ounces — — ^ ] Pound, 

14 Pounds ■ 1 Stone, 

28 Pounds ^ 1 Quarter, of an hundred, 

4 Quarters or 1 12 Pounds 1 Flundred Weieht, 
4J0 Hundreds 1 Ton. 



drs» Drams, 
o%» Ounces, 
Yb' Pounds, 



jibbrtviations; 

grs. Quartos, 

Cwt. Hundred weight. 



NOTE._ 16 Pound is a stone of wool in IrcIandU 
Therefore 7 stone of wool is 1 Ovt^ 



T>r*ams I Ounces 



lo 



I I -Pounds 



260 I 



it> I 1 I Stones 



_3584 I 224) 14 | 



7168 I 448 



2S 



1 I Qrs. 

2 I 1 I Cwt. 

8i Tj r 



'iiV^ \ ^J^l_\ IJQ i 8 I 4 ] 1 " I Ton. 

573440 1 3^840 1 2240) IGoj 80 | go''|'~T^ | 

4 • jiPOTHEC ARIES' WEIGHT. 

By the folio ving divisions Apotiiecarics compound their 

medicines ; 
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medicine ; but buy and sell by Avoirdupoise weight. 

20 Grains make 1 Scruple^ 

3 Scruples 1 Dram, 

8 Drams 1 Ounce, 

12 Ounces — 1 Pound. 

Abbreviations. 

grs. Grains, 3 Ounces, 

9 Scruples, ft* Pounds. 

5 Drams, 

- 5. CLOTH MEASURE. 

m 

4 Nails make 1 Quarter of a yard, 

4 Quarters 1 Yard, 

3 Quarters - ■ 1 £11 Flemish, 

5 Quarters * 1 Ell English, 
e Quarters 1 French Ell. 

Abbreviations. 

Na. Nails, E. F. Ells Flemish, 

qr. Quarter, E. E, Ell^ English, 

Frf.Yard, F. E. FrcwcA Ells. 



e: LONG MEASURE. 

This is used to measure the distances' of places one from 
another, and every thing where length only is considered; 
likewise to take tb^Hdimensions of the length, breadth and 
thickness of all bodies. Its divisions are as foHow: ^ 

3 BarUy corns make 1 Inch, 

12 Inches ■ 1 Foot, 

3 Feet — 1 Yard, 2 yards 1 fathom, 

5i Yards . 1 English Perch 

7 Yards — 1 Irish Perch 
40 Perches or Poles 1 Furlong, 

8 Furlongs «-«-« | Mile, 

3 Miles 1 -League. 

69^ English Miles 1 , n ^. 

5^li Irish Miles . / ^ ^^^''^^ «^ *^ ^^^ <^»^^^^ 

500 Degrees — «* A great circle»of the. earth. 

Or 
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'^i'bV^^c^®* make 
IO-jI^ Inches — 
25 Links ' 
100 Links 
10 Chains 
8 

•Inches ) F^et 



divers Denominations 
Or in measuring distances. 

1 Link Engliih 
1 Link Irish, 
1 Perch, ' 
1 Chain, 
1 Fnrlong, 
1 Mile. 



Furlongs - 



1'-^ I i I Yards 



_3a I 



21 



232 I 

sobio r*e726^ 



I Perches 




Furlongs 

Milt. 



■gptg'/»yAJ_Inches { Links 
*7^„M l6j9^ I I ( Poles o r Per. 

25 I J I Chain s. 



198 



l» " Wi ^ 



I 225 i 



792 
7920 
63360 



I 1008. 

I'l0080'~ 
I 80640"" 



lOii |_4| 1 I Furl. 

1000 40 I 
320 I 



'\ 



45 



I 8000 



10 
80 



1 



8 



I Mile. 

Mil 



Note. The last column to the left hand marked English^ 
filiews the inches of the English pole, chain, ^c. and tlw 
next marked inches^ shews the inches in the Irish. 



7. SQUARE MEASURE, 



Is use4 in finding the contents of surfaces, when w« 
measure both the length and breadth. 



1^4 Square inches 
9 Square feet 
49 Square yards 
40 Square perches 
4 Roods 



make 1 Square foof, 

1 Square yard, 

■ 1 Square perch, 

— — 1 Rood, 
1 Acre. 



ENGJLISH SQUARE MEASURE. 
30|. Square yards 1 Square perch. 

3^,VS*l^*''®y **"•*** 1 Square perch, Cunningham measure. 

Otherwise 



40 



Of Numkers qf 



$OQh T. 



Otherwise thtris } 






100,000 



]0y|^ Inches 
625 ^ •'"^'" " 



Links square——" 
Square links — — 



I Li«k Engli$h, 
1 Link Irkh, 
1 Square perch; 
1 Aere. 



mmttmmtm^fm 



4 Naggins 

2 Pints 

2 Quarts 

2 Pottles 
42 Gallons 
63 Gallons 
84 Gallons 

2 Hogsheads 

2 Pipes 

Pints- 1 Quarts 

Potlles 



8. LIQUID MEASURE. 

make 



1 Pint, 
1 Quart, 
1 Pottle, 
1 Gairon/ 
1 Tierce, 
1 Hogshead, 
1 FttBcbeon, 
1 Pipe or Butt, 
1 Tun. 



4 

8 



1 



4| 



2 I I I Tierces 



:i36 



504 



•■■mm 



til 2 



t tK)iS 



iU8 i 84 I 42 I 1 I Hog shw 
t^.'>2 I 120 I 63 t 14 M I Punch. 



3r^t) I 168 I 84 I 2 I 14 f 1 I Pipe or But^ 



00+ 



152 I 12t> I 3 I 2 I U ( 1 I Tun. 



2(; 1 6 



1008 



504 I 252 I 6 I 4. I 3 I 2 I i |. 



9. DRY MEASURE. 

Is used to measure corn and other dry goods; but as 
thej^ are generally sold by weight in Irelaad, this measure 
is little used; however the denominations are as follow. 



91Z, 



2 Pints 

ill 

40 

gallons are a barrel of ale, tho' the vessel usually holds 42. 

la England the wine gallon is 231 ; and the beer or ale 
galloti 282 cubic inches.* 



* The ^llon appointed to be used for measuring al 
kinds of Uquids in Ireland is 217/^ cubic inches, and 4 



Chap* V» 



divers Dttkfminmiotis, 
make 



d Pints 
2 Quarto 
2 Pottles ^ 
2 Gallons 
4 Pecks 
4 Busiiels 
2 Barrels 




1 Quarts 
1 Ptottle, 
1 Gallon, 
1 Beck, 
1 Bushel, 
1 l^arrel, 
1 Quarter. 



■ki 



10. TIME. 

60 Seconds make 

60 Minutes -^ ^ 

24 Hours ■■ 

7 Days -^ — 
366 Days 



1 Minute> 
1 Hour, 
iDay, 
1 Year. 
1 Year. 



ADDITION qjf^ Numbers of Divers Denominations* 

Rule, 

PLACE the numbers so, that those ,v<^hicb ire of the 
same denomination st^od exactly qnderneath each 
other. Tfich beginning with the figure^ of the lowest or 
least denomination, add them together into one sum ; divide 
this sum by that number, which i of the -next higher 
contains or the denomination added, the' remainder set 
down underneath the add^d figures, and carry the quotient 
figure to b^* added with the figures of the flext superior de- 
nomination, 'and so proceed from one denofmiiidiion to and* 
ther until alt be finished. 



^ 



PENCE. TABIJB. 



10 Pence is i 

30 1- * 

40 — r^T— 

50 — ^ 

60 — 

70' 

80 ^ 

90 

100 -^ 



1 1 


08. 


110 


2 


06 


120 


3 


^ 


130 


4 


02 


140 


5 


00 


150 


5 


40 ] 


160 


^6 


08 ' 


170 


7 


06 


180 


8 


04 





t^neeis 



■*M- 



II i iii »i i u 



■ H'JJW 



09 
10 
1.0 

11 

12 
13 
14 
15 



I 

0^ 
00 

io 

08 
06 
04 
02 
00 



Examples 
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Examples t^ Money. 



[\]L 


s. 


d. 


[2]/. 


$. 


d. 


710 


11 


06 


516 


14 


08 


616 


14 


03 


319 


18 


06 


419 


15 


07 


724 


17 


09 


[3]/. 


s. 


d. 


[4]/. 


9, 


d. 


965 


19 


11 


998 


18 


C2 


876 


17 


09 


873 


01 


09 


742 


10 


Oh 


175 


12 


03 


967 


19 


10 


789 


14 


06 


435 


14 


11 


966 


10 


00 


[5]/. 


«. 


d. 


[6]/. 


8, 


d. 


306 


02 


08 


1342 


03 


o\ 


1090 


13 


01 


827 


11 


11 


984 


12 


03 


371 


14 


03 


442 


13 


00 


1208 


17 


09 


653 


11 


09 


7.99 


17 


06 


[7]/. 


«. 


d. 


[8]/. 


1 


d. 


105 


17 


t7 


940 


10 


07 


193 


10 


11 


28 


.11 


06 


1200 


13 


00 


308 


18 


04 


SI9 


19 


07 


1003 


U 


04* 


1004 


04 


11 


153 


12 


09 


96 


16 


06 


380 


13 


07 


111 


09 


09 


1003 


14 


06 


976 


IS 


10 


796 


17 


06 


449 


12 


06 


874 


16 


07 


7 


14 


11 


9 


03 


05 






_. 




_ 


IM^MW 



[9] 
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dhera 


Denominations. 


19} L 


' *. 


d. 


[10] I. 9. i. 


dP9 


18 


11 


177 ^^ H 


808 


17 


10 


878 19 10 


777 


18 


01 


909 0^ 11 


666 


10 


09 


1851 17 Id 


$05 


15 


03 


7'65 17 02 


677 


13 


07 


983 10 03 


333 


12 


.06 


1796 11 05 


73^ 


11 


05. 


641 13 04 


S13 


10 


01 


1351 15 07 


331 


19 


03 


2%5 16 06 


113 


17 


01 


7 07 Ot 


419 


14 


04 


1065 1 1 OS 


- 








[N]/. 


9. 


d. 


[12] /. 9. 4. 


875 


18 


09i 


1007 17 671 


J 898 


17 


08 


489 19 09 


798 


19 


09J 


1998 17 \0i 


896 


18 


n . 


~ 99d 16 11^ 


1768 


05 


09^ 


154^ 18 054 


585 


16 


1D8 


798 15 05 


]«79 


11. 


lOi 


1654 11 04| 


898 


.17 


07 


607 14 03 


li99 


16 


0P| 


1506 14 07| 


426 


13 


02' 


8*9 13 0$ 


J5J9 


12 


09"" 


MOO 00 00| 


• 




f 




[13] /. 


s. 


d. 


[li] I. s. d. 


1695 . 


IS 


10 


9790 17 104 


430+ 


17 


09 > 


7549 IS 07: 


)3975 


15 


03 


685 ^ 15 09|' 


8162 


10 


11 


6162 18 Oi 


759t 


11 


10 


9971 12 06^ 


9150 


13 


10 


896d 11 11 ^ 


532Q 


19 


i\- 


3796 U 10| 


1904. 


10 


07 


9J^75 33. 11 


49S5 


04 


02 


6914 IS I0« 


61.03 


W 


10 


7896 17 04" 


910H 


19 


iO 


9713 18 06J 


2399 


IS 


11 


$il62 15 11 


6624 


12 . 


09 


^3)7 19 10^ 




, 




- 



4f 



E 



foia 



5^ 



dddkim d^ 
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[15] /. 


^. 


d. 


1103082 


15 


113 


19020 


17 


04 


1032 


,19 


08| 


50233 


16 


04^. 


1006 


13 


02 


103021 


17 


04J 


1!071069 


18 


10 


101. 


12 


06^ 


503019* 


08 


OOJ 


50017 


\5 


04 


1188 


10 


03 


106 


18 


064 


9986 


17 


11 


93009 


03 


08* 


170066 


18 


02 


31117 


17 


061 


5006 


08 


OSJ 


4117 


05 


04 


2118 


03 


11^ 


12144 


03 


08 


3331 


12 


07 i 


113217 


16 


06 


172101 


. 17 


' 03 


1716 


16 


10 


14 


13 


05i 


179 


19 


07 


20016 


18 


07 


8003 


l* 


06J 


3 


07 


06^ 









116]/. 




d. 


18101935 


iS 


04 


16173260 


13 


034 


17121960 


14 


06 


1218130 


18 


©6J 


154188 


13 


07 i 


176C99 


09 


41 


136033 


17 


lOi 


13093 


02 


074 


121966 


14 


05 


\!im6 


12 


08 i 


27353 


13 


044 


17613 


19 


08* 


27333 


18 


064 


3217 


12 


08 


13666 


12 


044 


1832999. 


17» 


024 


466 


06 


054 


1783 


13 


07 


18926 


19 


^H 


17412 


18 


m 


176849 


13 


074 


332191 


13 


07 


182 


06 


064 


1827 


09 


07 


32115 


08 


llj 


36419| 


16 


08| 


177722 


16 


02 


115321^ 


17 


03 J 


1299t 


19 


08 4 


1 


r ' ' 

12 


0^ 



i^ote. When the columns of tiie money to be added are 
long (as frequently happens in business) it is troublesome 
and liable to error to collect them into one continued suni : 
to remedy which, practice hath invented sundry contrivan- 
ces for ease and dispatch ; some point for every 12 in pence, 
and every 20 in shillings ; this is esteeroe^d inelegant 
and nnclerk like; but instead thereof we may very con- 
veniently point in pence at 120 or lOf. In shillings and 
piouqds at 100, aad thea we must carry 10 for every point. 

By 



Chap,. Vf divers Penomhaticm. 5\ 

2. Troy Weight. 

[17] ft. Oft. dwu gr. [JS] IH* ^* **^* ff^' 

88d 11 15 ?S 809- 0« <» 07 

139 10 10 20 008 10 I5< 23 

3/7 05 15 \9 089 01 04 20 

455 10 09 la 870 07 19 20 

559 09 18 05 789 t>7 08 14 

S54 10 65 01 570 06 04 10 







5. A^voird 


upoit Wetghti 


[19] C. jr*. ft. 


[20] a qrs. ft. 


943 2 J I 


1153 1 09 


380 3 25- 


151 2 22 


479 2 27 


1519 3 2! 


421 3 10 


195 19 


784 1 20 


1507 1 23 


234 2 09 


507 2 01 


432 3 OS 


1207 3 09 


867 1 00 


26i3 in 







By applying this to the last example (page 50) my mean* 
kiK niay'be more clearly comprehended. 

First then addiegthe farthings, Ifind them 35, «. e, i^d, 
carry 8 ; then say 8 i carry and 8r is Id; ^c, ap to the sum 
*l76i3 19 8* where the pence aaaouatto 124: I point 
for 1 20 or lOs, and then proceed saying 4 and 4 is 8; ^c^ 
to the top, wh^re thesym amounts to 75^. 2. e. 6s, 5d. put 
down 3 and carry 6-frIO for the pointy i, e. 10 to the shil- 
lings ; then 1 begin with the units of shillings and say 10 1 
earry and 9 is 25 and 7 is 32, S^a. up to the line ^183299^ 
17 24» where the sum amounts to 106*:. I point for 100 
and carry ; and so adding to the top, when the sum is 82, 

1 set dpwn 2 and carry 8-^10 for the point, t. e. 18 to the 
t£ns<of shillings, which I count up, saying 18i 19^ 20, ^c. 
up to the top, where they amount to 4:1. rhHi since every 

2 tens make 20 shillings or 1 1, 'I say half of 41 is 20 and 1 
over, M'hich odd 1 remaining is to' be put to the 2 before 
set dowti to make it 12> 4*^. Then carry the 20 and pro* 
ceed to the pounds, and make a point ibr every 100 in like 
manner* 

Ao/e. Some cbuse to po^nt at 00. or« ^s. in tb» pence 
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f2]] Ton 


ff, qn. 


ft* 


[22] ft. 


•z. 


dr. 


194 


J9 3 


21 


27 


10 


It) 


690 


13 2 


15 


17 


08 


04 


008 


16 1 


24 


25 


13 


03 


577 


18 


23 


29 


12 


11 


789 


15 2 


27 


16 


10 


15 


tt5 


14 3 


2« 


26 


14 


08 


468 


14 2 


2Z 


17 


15 


\% 


779 


16 3 


16 


24 


10 


05 



4. Liquid Measure. 
[23] Tun Hhd, Gtd. [24] Tun Hhd. Bal. 



^\ 



31 


3, 


59 


85 1 61 




^29 


2 


41 


84 2^ 59 




54 


3 


62 


97 3 40 


' • 


-25 


1 


39 


69 59 


/ 


31 


1 


62 


53 3 29 


• 












£25] md. 


Gal 


Pints. 


[26] Tm. Mhd. Gal. Pints. 


27 


53 


1 


4 3^ 59 


2 


17 


29 


3 


7 1. 60 


3 


25 


17 


5 


6 2 15 


4 


37 


45 


4 


2 24 


7 


13 


19 


6 


3 3 33 


1 


125 


28 


2 


5 1 27 





X 






• 














• 











SUBTRACTION o/Divm Xhi^oviimtfons. 

Rale. 

PLACE each denomination under tb^t cf the same kind. > 
Then begin with the lowest denomination »nd subtiaci 
it from the number of the bame denomination above* it, (.if ^ 
it be greater) but if the lower denomination be ^reater» * 
then aubtract it from the ninnb^r which one of the next 

I highest 
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iiighest contains .of the lower denomination, asd' tt>^ the 
remainder add the upper number of the lower iJenomina** 
lion, thi sum is the true remainder required: Then sub- 
tract the next higlfier denoiniuation of the lovrer line from 
I less than the number of the same denommation? iu the 
upper; or ehe add 1 to the lower and subtract the sum 
fpom the upper ^ and thus proceed from oike denomination^ 
lo another until all be subtraeted* 



Examples <2^ Coin. 

[\\l *; d. [qV. s. d^ 

> Itecelved i098 19 10 97^ 15 11 

Paid 154. 15 Oe 200* 19 11 



[3] /. 8. d. 

Received 9275 0^ 03 

Paid 7'bt)9 19 11 



[5] /. 9. d. 
L deceived iOOO 19 09^ 
P Paid 999 09 Hi 



IT} L 9. d. 
Seceived 14931 16 lO 
Paid 14919 17 09^ 



T— 





S500 
9«5 


8, 

19 

18 


d. 
07 
09 








16] I. 
4351 

.2359 


8. 

17 
19 








' 


(TS] /. 
^3687 
1457 


9, 

07 
19 


d. 

08| 

0(4 





r . 



Troy Weight. 



. [9]fe. oz.dwL gr, [10] ife. 0%. dwt. gr. 

f Bought 554 9 19 23 »4« 00 00 01 

bold 97 17 15 125 11 ]7 23 



I 
r 

f 



ES^ [H] 



54? Subtraction of Book I 

[11] fb. oz. diPt. gr. [12] Jb OS dwt, gr. 

Bought 304- 11 15 13 917 O U Oil 

bold 196 10 19 21 798 9 18 17 



MX 



Avoirdupois Weight, 

[13] C. grs, fc. [H] C qrs, fe. 

Bought 200 2 2a. i275 2 15 

Sold 99 3 15 27 2 07 



(I5i C. ^r5. jfc. [!6] C. qrs. Jfe.. 

Sought 604^0 1 21 1937 00 

bold 1908 3 27 889 3 27 



" [17] C. grs. ft. [18] C. (jrs. ft. 

Piom B340 2 03 9074 3 25 

Take 1090 3 16 7849 1 16 



[19] Tons. C. qrs. ft. [20] Tons. C t^rs. fe. 

Bought 6904. 16 3 11 7650 JO 13 

S#ld 987 14. ^ 27 4876 10 3 25 



, Liquid licensure, 

[21] Ttfn H//(l. G«/. [22] 7^» IfAi. (?a/. 
Bought 31 3 15 54 27 

Sold 29 2 26 21 3 43 



-V 



/ [23] Tan Hhd. Gal. [24] Tun Hhd. Gal. . 
Bought 301. 54 721 1 33 

Sold 109 3 54 247 2 11 . 



4 



oute- 



Chap, V« dm€r$ Denamifiatims*, 5$ 

QUESTIONS 

Shewing the use of AddlUoo and ^hiraiciion of Money. 

Dublin, 5th of July, 1809* 

1. Bought of George Grocer, 
aaC, 2qrs. of supar, at 5^5 ^ Cut. £. 32 

23fc of rice, at Scf. ^ fc. ' — 

10 loaves of $u gar, wi. 35fe at \s. Irf. ^ 1 
SC 2grs, 12!b.of raisips, at 3d$, ^ Cn'i. 6 

SOfc. of lea, at 55. 6d. ^ ftt- — ^ 



16 


OS 


07 


Ov> 


i7 


11 


18 


to 


ID 


00 



d. Laid out at market, viz^ 
For meat, sevejn groats and two pence 
Butter, fourteen pence -^ 
Onions, live farthings -^ 

* Eggs, three halfpence — 
Linen, two and twenty pence 
Potatoes, a groat — 



£.0 6 0| 



3. How much is the sum of 
Seve« and thiiiy shillings and six pence 
Mine and thirty shillings and three hal(V>. 
Four and forty shillings and nine pence 
Twenty-nine shillings and three pence 
Fifty shillings «*- — — 



£. 10 TX 



4. A nobleman going to the country, orders his trades- 
fnen's brlls for payment, which are as follow, ©«. the 
brewer's 417. 10*. the butcher's 21 fl/. 6d, the baker's 24/. 
the tallow chandler's 1$/. 85. the taylor's 1371. §5. 9rf. the 

draper's 
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draper's 74ji 13«. 6d. the coa<;Ji.niaker's 214/ \6s. 6dm^ 
the wine mercbant's 68/* i2«. the confectioner's 15/. 2«* 
his rent 50/. his eervadt's Mages came to 43/. $s. aiid he 
would carry with him 50/. to defray his expences : For 
whiu sum must he draw on bis bMiker lo answer all ihese I 
Anm. 948/. 17«. %d. 

6» Received of Peter Pay well in payment o£ his bill of 
10/. 1 Portugal -piece of. 31, I7#p 8<a. 2 moidores, 2 gui«»^ 
nea's and an half^ a crown and 1 half crown : I desire ta 
know whether I must receive or return change^ and how 
much? Ansxu. I must return l$.2d, 

* J 

6. Bought 6 bags of hops, weighing, vts^ K^. ], 2 C 
2vw. 101k, N<». 2. 'iC l^r. 16ft and No. S, ^Ct^qu, 24^. 
N^ 4, ITC. ^rs, N«. 5, 2C. lyr. 12ft. and N<^ 6, 26. 
l^f"* r6ft' How many Cu^/. have 1 bougW.^ . Ansm^ 
14C. 2qrs. 22ft. 

7. In a gentleman's Service of plate there ^re 14 dishes 
weighing lOft \0o% ISdwt, 36 plat.es weighing 85ft iOos. 
] Idxvt, 6 salts weighing 2ft. Soz. knives and forks 6ftk 
lloz.Qdwt 4 salvers 9ft, 5o2.*4(/t<;^. cups, tankards* 4*c« 
22^,0oz..JHdwt. a silver teakettle and lamp 10ft 600*^ 
9dwi. What quantity of plate had tlie butler under hia 
care? jinsw, I02ft. lloz, ^dwt. 

8. A merchant's clerk receives of sundry persons for his 
master, viz, of A 13/. and half a crawn, of'B2/. 13^,^ of 
C 2 pistoles and half a guinea, of D 1/. 98^ Bid, of £ 11/. 
and 6^d, of F a moydore and 13 £nglish shillings, of G a 
bank-note of 20/. of H ibi and 3 cro^o pieces over, 1 de«« 
ftire to< know what sum he had in charge ? 

A/mv. 68/. 13s. 4|</. 

9. A merchant bought 600 salt ox hides, weighing 561 C* 
and 2ft. of which he sells 250, weighing 239C. Sqrs, 25ft. 
I demand how many hides he hath left, and what they 
weigh ? Jnsut. 350 hides, weighing 321 C. Oqrs^ 5ft. 

JO. A shop'^keeper bought a piece of cloth containing 
42 yards for 22/. lOf. of which he sells 27 yards for )5/. 
15$„ I demand how many yards he hath left, and what 
they stand in ? Ansxe^l!> yards, which stand in 6/. 15s. 

11. A 
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1 1 . A merchaat who had 209 casks of bulter, weighing 

400C 2(frs. Uft. shipped off 173 casks thereof, weighing 

4 ISC. 2^f.27ft« I def^and how many casks he had left 

and their weight? Aram* 36 casks, coataining 

1$6C. 3^11. 15l5. 

. 12. What five numbers of pounds, shillings and p^nce, 
all difierent, will make jost lOo/. 

15. Paid A B, in full for £ F's bill on me for 75/. viz. 
1 gave him Richard Drawer's note for 7/« \2s. Od, Peter 
Johnson's ditto for 5l. an assignment on Robt- rt Dealer for 
17/. 13«. 9id, In bank notes 40/. the rest I make up in 
cash. I want to know what sum will make up the defici- 
ency > Anm. 4/. 13*. Sjrf. 

* 

14. A triader failing, .was indebted to A 71^ 12«. 6d 
to B 34/. 0*. 9d. loC 16/. 18v. bd. to D 4i/. lo E b6L 
Is. Gd, to F 11/. 25. 3i. to G 19/. \9s. to H 20/. At tbe 
time of this disaster he had by him in cash 3/. I3s. 6d. in 
commodities 21L lOs in household furniture 13/. 8«. 6d* 
in plate 7/. 185, 5d. in a tenement ^0/. \5s. in recoverable 
book debts 87/. 1 3^. iOd. Supposing these things faithfully 
surrendered to his creditors, what will they lose by him ? 

Answ. 91/. 10*. 5d. 

*■ 

15. Bought 5 hogsheads of sugar, weight its follows? 



. c. ^»^. 


ft- 


C. ^r*. 


ft. 


N^ 10 Gross 7 ,1 


18 


Tart 3 


12 


11 6 4 


24 


-3 


oi 


12 6 2 


14 


——2 


25 ^ 


13, 7 


05 


-- — 3 


(^ 


14 7 3 


26 


•~^3 


>9 



1 demand the nett weight of the susrar when the tare is 
taken away .^ Answ, SiCSqrs. I9tb* 



MULTI. 
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MULTIPUCATION qf Divers Dcnomihations.. 

Cast I. ,^ 

When the multiplier is less than 12> muUiply first the 
lowest denomtnaiioa thereby, and manage the product 
<lirect)y in the same manner as the sum in Addition qfi 
divers Dfnominati^nsy and so proceed iVom one denmnitta^ 
tion to another till they all be multiplied. 

Remarks 

The learner will with a liitle practice, be able to per- 
form all the work of this mttltiplicatioo by the memory* 
But as the shillings may frequently be mere than 12, m 
that case, nJoltipiy the units by ihe multiplier, adding ta- 
the product the shillings reserved in the product of the- 
pence, and for every ten reserve 1 to be carried, and set 
down the remainder (or overplus)- above the tens, for the^ 
units of the Fhillings in the product : Then multiply the 
lens, addiug iht-reto the tens reserved from tlw» product of 
the units, and divide the sum by 2, the qtiorient n the 
potiods to be carried, and if 1 remains put rt down in the 
second place of the shillings in the product. 

AppUealion. 

Suppose as before tlie sum. to be mpltiplicJ is 5k iSs. t{d* 
where 2 is reserved from, the product of the 
pence——! multiply the sfarillings) thus^ 4 
times 3 is 12, and 2^ I carry is 14, put dowir 
4 and carry 1 ; then I say ^ times 1 is 4 and 
1 i carry is 5, the half of 5 is 2, or 2 in 5 
goes twice and L remains, so I put the I re- 
maining in the second (or tens) place tof the 
sbilliogs^ whereby the shillings in the pro- 
duct become 14, and reserve the quotient 2 
to be carried to the pou^ids. 

> Examples to Case I. 

/. i» d, /. . s, d, 

[l] Multiply 1 7 6 by 2 p] 4 13~ 2 by 3 

/. «. d. Yds, qr, na. 

[3j, Multiply a n 8^ by 4 [4] 13 • 2. 2 by 5. 



h 1. 

5 13 


d. 

4 


22 14 


2_ 


2)5 
2 


I 
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C. ^rs, ft. /. 9. d. 

£5] Makiply 4 2 12 by 6 [6] 12 18 7* by^* 

/■ 8. d, I. s. d. • 

• [7] Multiply 13 6| by 8 [8] 5 17 10| by 9 

(Ql Multiply 1 8 4 by 10 [10] 13 .16 8 by 1 1 

[IQ Multiply 6 2 24 by 12. 

t 

"When the rauUiplier. is greater than 12, but ihe pro* 
duct OT compOMt of two numbers both less tbih 12. 



Multiply iirst by one component part of tbe given mul-* 
Uplier^ and the product so found multiply by the other ; 
this lasrproduct Mrill be the answer. 

liet 4/. I7i. 10if» be given to be multiplied by 2l2 

Multiply first 4 J7 10 

by ■ ' * « 3 one component part ^' 

And the |H^oduet 14 13 6 f 

by^ ■ ■ ■ ' ^7 the other c6mp» part J 

Anm, 102 14 

Bidmplesi • / 

/• 4i» d^ I. ii a. 

[12] Multiply i .8 4 by'21 Ansto* il9 15 O 

IS] Multiply 17 4J by 32 — 27 16 

'14J Multiply I 10 8 by 44 ^ — 67 9 4 



[1^] 
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/. 8. d. /. s. d, 

15] Multiply 4 16 I i by 56 Jnsw. 269 12 4 

l(f] Multiply 3 17 8 by 64 r 248 10 8 

17] Multiply I 15 6 by 12! — — 202 13 6 

18] Multiply 0- 18 3 by 72 65 14 Q 

19] Multiply 4 9 by 144 — — 34 4 « 



Cute ILL 

When tbe multiplier is not composite of two numbers 
less than 12» but exceeds some such con^osite number by 
a number not greater than 1 2. 



Rule. 

For the composite numbor next l^st than the given QiiiJ«> 
liplier, find the product (^ last rul'e^ then multiply the 
gvven multiplicand by the overplus, (or number by 
Mhich the asf^umed coni^posite number is ]e$s than the 
given multiplier) and add the product together ; the sum 
is the product required. 

Application. 
Let 1/. 17*. M<^» ^^ multiplied by 35.* 



/. 6. d. 

Multiply 1 17 4i 

3 



12 

^7 



-I 



39 4 lOJ Product by 21 ^ last. . 
3 1 4 U — by 2 the overplus of 23 above ^ • 



draw. 42 19 74— by 23. 



1 

Ciiap. V. divers' DerunnmatianA il 

4 

Or ttitjs : 




■ V 



# N 



41 02 3 Pr0(1actby^2.^ 

137 4|. by 1, %\xt N*^. wanting fo make 2 J; 

42 19 n\ — by-23. - 

[20] Multiply 3 13 4 by 31 AnW). US IS, 4 

2lJ Multiply I 11 6 by &3 36 4 6 

2] Multiply 16 64 by 47 — — 38 17 5\ 

'23} Multiply 1 18 10 by ^S 1.1'i « 

'2^4] Multiply 1 2 9 by 7^ — — 85 6 3 

'2.5] Multiply 16 8 by 112 — 93 6 8. 

"26] Multiply 5 5 by 139 37 12 11 , 

'27] Multiply I 15 4i by 15^1 274 3 IJ 



■«M» 



QUESTIONS 

Sbewiugtlie IZ^cofthis MULTIPLICATION: 
1 . //* setting up. the price of GoodK 

1. Bought a piece of broad cloth containing 24 yards, 
at 15». Sd. ^ yard ; vvhatcom^s it to ? Answ, IB/. 6*. 

2 What cost^a chest of tea ; weighing 98J]^. at 5s, 6d, 
^fc.? Answ. 26i. \gs. 

3. Bought 39tb of birtter, at 1/. 5s, 6d. ^ ft. what 
"ponies it to ? Answ, 49/. 14^, dd, 

4. Whrat'coFt 1 hundred H'f. of sugar at 7[d. <{p*^.} 

-V • - .-,■ ^-- .^ 
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5, Bought a hogshead of wine at 5/. ^d. ^ gallon ; 
what did it cost ? Answ, 16/. iQs. 
6. If I hold 120 acres of land at 14« 6d.^ acrer whit 
is, my yearly rent ? Answ.STL 



2. In coating up- Coins. 

A merchant «ends his clerk to the bank to receire caih 
for a note of 7^1. which he receives in the following spe- 
cies, .vss. 

/. ' «• d. L s» 4» 

27 at 1 2 9 — — — 



23 at 1 9 1 
40 at 5 5 



Change QO 00 2 



7^ 



Paid Daniel Raymond in full for John Denham's bill 
^onme/lOO/. viz. 

L s. d» /. s* d. 

60 at 1 2 9 — — — 
21 at 1 9 3 — — — 
1 at 19 6 — ^— — 

Change 00 01 5 

100 



Received of Abraham Accepter in full for Richard 
Drawer's bill on hm,150l, viz. 

I. 8. d. ^ I ^. ^' 

96 at 1 II 10 — — ~ 

11 at 1 9 I — •— -^ 

158 at 5 5 — — -^ 

50 at 1 -29 — ~ — 



150 1 « 
Change returned l ^ 
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ReceWcd of D 3, in full for tobaceo sold him the 21 ih 
of September, 143/. 128. 9d. viz* 

L 8. d. I, s» d» 

29 at 1 9 3 — — . — 

13 at 3 17 8 — — — 

. Sf8 atO 18 3 -*-»-. — 

16 at 18 1 — — — 

1151 atO 1 1 — *-. — 

IQ\ at 5 5 ** — * — 

143 12 9 



M«W 



lnU John t4»mf»§»)4 UQU fef ddd beirr^U ^t^i^^t^ f/i. 

I* h dt I* Iff 4^ 

JOftll JT 8 B« -IT «^ 

^^^13 17 -^ « »--» 

14 at I J8 10 — — --I 

20 at 1 9 3 — — -^ 

33 at a 5 '5 — — , -^ 



250 1 
lleceired back 1 

250 



Received of James Thomas j3 27/. for my bill of 300/. 
English, which I have drawa on C B of London at 9 ^ 
Cent. 

I, 8» d. s, d, /• ft* 4» 

13 at 3 17 8 More 3 at 9 10 - 

25^ at 3 17 6 2 at 9 S ' . 

14atl 18 ^0 lat9 2 

29 at t) 19 6 lat9 

27 at 19 4 2 at 4 1 1 

21 at 1 2 9 1 at 4 9- 

7 at 1 9 3 

9 at 1 9 1 

l«atl 8 11 

26 at a U 3 



E'2i A^p^assed 



• 

Bettrrned 


327 


1 
1 


4 

4 


327 
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A passed a bond for 144/. 10^. the interest came to \^U 
He then paid off 40 guineas, and gave a fresh bond for 
Tvhat uas behind. -By the time there was 13/. 4«. 8</. due 
on the second for interest, he paid off 24 moydoren, 2 gui- 
neas and Qs, Sd more> took up the old bohd, and signed 
a new one still fov the residue. The principal again ran 
on till there was 9/. 1 Is. 3d. move d^e, and theti be deter- 
mined to take it up. How much had his creditor to 
jeceive. Answ. 73/* 1«. 9d, 



\ 

'to 



DIVISION of Divers Denominations. 

Case I. 

TO dividea number of divers denominaiionk by a num** 
ber less than 12. 

Rule. 

Divide the highest denomination by the divic^r : then 
tnultiply the remainder (if any) by that number which 
unity or one of the same denonvinatioH contains of the next 
Jower^ and to the product add the number oF the )ow6r 
^enoniination in the given dividend; which sum divide by 
ahe given divisor, and the quotent in the number of the 
lower denomina^on; in like manner proceed from defto« 
wtiiatioB. to denomination till the lowest be come to. 

/. «. d. AppUcaHoru I a, d> 

Pi] Divide 2 13 (5 by 2 [8] Divide 32 14 "0 by P 

f2] I 17 9 by 3 C. grs. ft. . 

{3] 3 18 by 4 [9] 10 3 id by 10 

{41 54 17 a by 5 Yd^.grs^na, 

[5] 236 10 by6-[01]— 17 3 by 11 ^ 

^6] J 19 2* by 7 /. S. d. 

i?] 27 18 6 by 8 [11] 182 16 by 12 

Case H. 
To divide by a composite number greater than 12. 

Rmle, 
Divide first by one component part, and the quotieni 
by the other, the last quotient is the answer sought. 

Application. 
Let 102/.. 6i. be given to be divided by 21# 



L 



Chap. V. 
I. 

7) 102 
21 " 



f7)l 



14. 



divers Denoniinaiions,^ 



6 divided by 7. 



6& 



14 13 6 the first quolient to be d Wided bj SI 



Jinsw, 4., 17 lO 
The reason is evident. 

12] Divide 29 15 Oby 21 

\Vi] 27 If) Pby S2 

67 9 4 by 44 

-269 12 4 by 56 

-248 JO 8 by 64 

—202 13 6 by 121 

65 14 by 72' 



h 



ds 



J4 
15 
16 
i7 
18 
[-19 J 



An»m. 18 4 

17 4^ 

1 10 8' 
4 16 %i 



3 
1 



17 8 

13 a 



18 3 

4 9 



34 04 by 144 

IF the divisor falls under neither of the foregoing cases, 
the quotient may be found by long division, as £ollows^ viz* 

Divisor 23)42 19 7|(l 17 4J 
23 ' 



Remainder 19/. 
Multiply by 20 shillings in 1/. and add in 19^* 

23^399(17 shillings. 
23 



169- 
1^1 



Remain 8 shillings,- 
ffiuUipIy by 12 the pence m a shilling, and add Id. 

23) 10'i(4 pence, 
9-2 

Reraaia 11. 
Kultiply by 4 farthings in 1 penny, aiid add Jc/* 



23) 46 (2 farthings, 
46 

F3 



[20] 



Pf 






f20l 
.[21] 
[22 
t23 

|2^; 



Divide 113 13 4 by :5l 

— — 38 17 54 by 47 

132 8 by 68 

85 6 3 by 75 

740 16 8 by 100 




Casein. V 
If the given quantity or divisor consists of ^, \, or |. 

Rule. 

Multiply the giyen quantity by 4, adding^ to the pro-. 
•luct 1 for J, 2 for \, 3 for ^ ; and it will give the divisor^ 
which divide with* as befbre, and the quoiient multiply by 
4, will give the answer. 

Snppose I give for 6 J yards of cambri^k 4^« 10#.-7^ 
I at what rate did I buy it <^ yard ? 

( ' 6| /. s. d. 

\ 4. (5)4 10 7f ^ 



25 



I 



Oo 


18 It 





3 7i 
4 



£.0- 14 6 Answ, 

$5, Suppose a person in trade to clear-1035/. §*. 0|rf: 
i« 104^ years equally, what was his yearly increase of for** 
tune? . -47WW. 98/. 12*. 34^. 

26. Suppose another to clear 5181. 8*. 0\d. equally in 8* 
years, what was iris yearly profit?' Armo, 59/. 45. 1 \d* 



QUESTIONS sh^ingihe Use qfthis DIVISION. 

Sltiest. 1. A piece of broad doth containing 24 yards^ 
cost 18/. 6s, what did it cost ^ yard ? Aniu\ 15*. 3</.. 

2/ Bought 39fe. of buiUT, for 49/. 14«. 6(1. what did it 
/Cost ^ Cwt, f Answ. 1 /. 5s. 6d. 

3. If ^hogshead of wine cost 16/. 16^« what was it<^ 
fallott? Answ, 5s* 4(/. 

4. If 



\ 



4. If 27C. of sugar cost 47/. 13«. 9d what cost \Cu)U f 
Aw. il \5s. J*J, |rf. 

5. If a Cwt. of sugar cost 2fL 109»what is it ^ f^, 

Amw* lid. 

6. If I hald 120 acres of land, and tny yearly rent n 
. ^li, what do I p^y an acre ? Answ» l^s^Gd, 

7. If a reckoning of 6;^. 14«. 2d, be to be paid by 35 
persons, what must they pay apiece? Answ, Ss. lOd* 

8. A man dying left his estate worth 1000/. betwixt hfis 
wife and 3 sons^ viz, to his wife | ; to the ddest son ^, 
and the remainder to the second and third, share and shar^ 
alike: what is the share of each? j^sw. The wife 
333/. 65. 8^. the first son 230/- the second and third sons 
20a/. &8. Sd. 

d. Three merchants. A, B and C, haye a ship in com- 
pany: A hath |i B^,* and C|; and they receive freight 
S28/. 163 Sd, It is required to divide it among the owners 
according' to their resp.ective^shares ? Answ. A's shart 
>43/ Os. 5d. B's 57/. 4s. 2d. and C's 28/. 12^. Id 

10. Four merchants have a ship in company, viz, A 
il» B |., C^^^ and I) 3^, and they let it out a voyage 
to the West Indies en freight, at 22/ 10*. Sd. ^ month ; 
she performs the voyage in 18 months; what is each man^s 
share of the freight? Answ. A's 139/. 8«. §(/. B't 
101/. Ss. C's 88/. 14». 6d. and D's 76/. 1*. 

11. A father lefc among 5>sons an estate consisting of 
500/. in cash, with 5 bills, each 48/. 10s. Qd he ordered 

X 20/. to be' laid out on his funeral, and his debts to be paid^ 
amounting to 164/. the rest he leaves among his sons, thus, 
to the eldest |, and to the other four equal shares ; what 
is the share of each son? Answ. 186/. 4$. 2d». the 

eldest, and the others 93/. 12*. W. a piece. . 

12. ,A privateer having taken a prize worth 1025A i* J« 
divided into 100 shares, of which the captain is to have 
11; 2 lieutenants, each 5; 12 midshipmen, each 2 ; and 
the remaitider is to be divided equally among the sailors 
^'ho are 120 in number? Answ. Captain's share 112/. 

15*. 



tS RtducttoiH^ Book I. 

15s, lieutenant's 5\l 5s. a midshipaiftn's 20/. 10^. and a 
sailor's 4i. \0s. II id. 

13. Ten pounds a quarter" is allowed to five auditors of 
a fire office. Thty attend about seven times in the quar- 
ter, and the absentees* money is always divided equally 
among sudh as do atte'nd. A and B on these occasion^' 
never miss; C and D are twice in a quarter absent, and ^ 
only twice: At the payment what had each man to- 
receive ? 



CHAP. VI.- 



REDUCTION. 

REDUCTION is the changing a number of « higher 
or greater denomination to a lesser ; likewise a num*- 
ber of divers denominations to the lowest of them, and the 
contrary, mz. to change a number of a lesser denominatioa 
1^ a grea ^er. 



To bring a number^of a higher 0r greater denomination 
to a lower or less. 

Ruk. 

Multiply the given number of t^e higher by that Dttra» 
ber which one of the greater couta ns of the les9> 

So 27/. will be reduced into /. 

5 to shillings; for If 27 be mul- 27 

tiplied by 20 (the shillings in a 2Q shillings^]/. 

f pound) the product is 54C: in • 

like manner 5+0 shillings may 540 hhillihgs. 

be reduced into 648Q pence: 12 pencer:!' shillina. 

fir if 540 be multiplied by 12 -^ 

r- (the pence in 1 fchilling) the ^*80 

[ , product is 6480. — ^ 



It 
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' . 11. 

Ta bring a number of divers denominations to the lowest 
Mentioned. 

• Rule. 

To the product found ((^ last) ~still add the odd num- 
ber of the same denomination. 

application, ^ 

&o 364/. 1 5s. 5d, may be rtdueed into ^145 [>eBce^ 
thus: 364/. multi. 

plied by 20 (be- L s» d^ 

: cause 20 shillings 364 15 5 

make one pound») Mult, by 20 shil. ia l/. and add ]5^ 

makes 7280/ to • 

which, adding 155. 7295 shill In Jflt/. 15^. 

the sum is 72P5 Mult, by 12 peucc in 1«. and add 5d^ 
shillings ; which ^■— ^ - 

fthillincs, being 87545 penfa in S04/, 15«. 5d, 

multiplied by 12 — — 

(the pence contain- 
ed in a shilling) |}rodtice 87540 pence» lo which. aM the 
t odd pence, the sum^is 87545 pence» 

Note. Th^ practical method of reducing the pounds if 
thus: say is nothings but 5 is 5, (the units ot the shiU 
lings,) then say twice 4 is 8, and 1 (the teo'thilliiigs ia 
15)48 9, Sf4:, 

ni. • 

To bring a number of a leiKr denominatioii te a greatfr* 

tlufe. 

Divide the pken number by that vhich one of the 
I greater contains of the less ; the cjuotitnt ia itie answer. 

Application* » 

8^ So 540 shillings may be reduced 

2fO)54|0 to?7/ Fot ill divide 540 by 20, 

. (the shillings in I pound) the 4U0- 

jtnsw. ,211, ' tientwillbe 27^ 

JSott. 
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Note* If after division any thing remains, the remaiir- 
der is of the same name or denomination with t^e dividend, 
l^or »t is the remain ng part of the dividend after the divi* 
tor is taken away as ofteH as possible. 



'Examples, 

In 87545 pence how many pounds? 
First, I divide 87 .Hj p«iice by ly, (because 12" penceV 

ntakc a ?jlMlling) and tiwreby get the 
l2) 87545 (juoiient 7*2^3 shiliifrgs and there re- 

♦ trwnrwnrn-m 0^10 5 <xld p€inte oVferi Agalw dttid< 

U\Q) ViSi\^ ^d, Hm, log 7'ii^J iihilMni^i' by SIU, ih^ ^m^U*- 



i^W 



Sa4/. IB9, &d. odU iblUin(g»; So %y34t^ pmi^ sire 

■■■. ■ ' ■■> reduced to 364/. l5«/^ff« « 



Note. The bringing a greater name to a lesser is called 
Jteduction descending, .and bringing a le^ss to a greatej. 
Reduction, asccndw^^. 

Reduction descending and ascending mutually profe 
each other^ as may a]>pear by comparing the preceding 
♦pei''atio4is, 

• *- 

Questions concaning Rediieiion, 

fi. What fs Reduction ? 

^. 1 be bringing a greater denominatioB t* a lesser^. 
called Reduction descending; or a less to a greater, 
called Reduction ascending. 

St. How is Reduction performed }• 

A\ The greater to the Jess is brott^ht, wheal hava 
multiplied, 
But to the greater to reduce the less,.! must divide. 

U* If there is a remainder after 1 divide ? 

A^ The remainder is of the same name with the div:<«- 
deud. 

iP. How is Reduction proved > 

A, Reduction descending, abd Reduction ascending^ 
prove each other*. 



'^ 
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1. Mony. 



1. 1x1^6/. how many ahil- I 
lings? I 

3. In 357/. how many 
pence? 

5. In 4f76L how many I 
-farthings? } 

7. In 491. ISs, bow many I 
shillings ?' I 

9. In %6L Is. 9(2. how 1 
man J pence ? - . J 

' 11. In 375/. Ms. lO^d. 
how n^ny farthings ? 

13. In 48/. \19. llji. 
how many halfpence ? 



2. In 720 shillingj^ how 
many pounds f 

4. In 85680 pence what 
pounds ? 

' 6. In ^5^00 farthing* 
how many pounds ? 

8. In 998 shillings how 
many pounds ? 

10. In 8733 pence what 
pounds? 

12. In 360859 farthiffgs 
how many pounds ?' 

H*'In 23471 halfpence 
how miny pounds? 



tmrnm^ 



2- Tr(^ Weight. 



15. In 354}^. how many 
grains ? 

17. In 7ft. 2o«. \5dwt. 
how many penny. weight ? 

19. In 428ft. 70S. lydwt. 
how many grains? ' 



16. In 2039040 grains 
of silver how many f^, ? 

18« 1735 dwis. how 
many ft. ? 

20. In S779992 graini 
how many ft. ? 



Frequent 



*_ • 



if 



%2 lieduction^ ' JBook f. 

Frequent mention being made in this Treatise of Foreign 
^ Coins, now disused in Ireland, the following Table ic 
here inserted. 



Portugal Piece - - - - - 
A Moydore ---.-- 
A Louis d*or or Frendh pistole 



English, 
I. s, d. 
3 12" O 
1 7 



Half and quarter the above in proportion. 



Irish. 
L s. d. 
3 17 8 
I 9 3 
O 18 3 



3. Of Avoirdupois Weight. 



r>\. In 27 C ^qrs. ISft. 
how many pounds ? 

23. In 2^Ton. UC. ^qrs. 
1 5)j^. how many pounds ^ 

25. In ISft. I0o2. tidrs. 
how many drahis } 

'27. In I^Ton 17C. ^rs.' 
il7}^. 5oe. X^drs. ht^w many 
drams ? 



^2. In 30P2 pounds hotr' 
many hundred weight.^ 

24 . In ,55427 pounds how 
many tons ? 

2^. In 4776 drams how 
many pounds^ 

28. In H2759J4 drams^ 
bow many tons ? 



we I 
by 



'Sote. Since 112 pounds make IC* weight, hundred- 

'iirhtS mav be brouirht intn nniinH« Kv mii1finlvLn<p frkam 



"Hoic. CMUce \vz pounds make IC* weight, hundred- 
ights may be brought into pounds by multiplyiiig them 
112; and cantrary wise, pounds may be reduced into 
idred-wcisrhtfi bv diviHIno- th«>iT> w^ wo 



huadred. weights \>y d*^ividing them by 1 12 



£f6t^pfar« 
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Reduction, 



^3 



Examples, 



• « 



a 



Reduce 4*2 into pounds. 
Il2fc. iCtt^. 

84 


hundred weights. 

ft- 
112)4704(42C. Answ 

448 


42 




42 


224 




224 



4704fc. 



Note. If there be odd 
quarters and pounds^ for 
1 qr. put 28fc. for 2 qi^s. 
56}£. and 3qfs. 84^^. which, 
with the odd pounds add 
together with the products, 
placing them units under 
unitSj ^c. 



C. gr. 
Bring 27 J 
pounds. 1 12 



ft- 
24 into 



54 



'2.) 



Bring 4704 pounds inte 



Note, If a remainder re- 
sults after division, the re- 
mainder is pounds (13 1 ) di- 
vide the reuiainder by 28, 
the quotient will be quar- 
ters, and the last remaiuder 
(if any) pounds. 

Bring 3076 pounds ini^ 
hundred weights. 



27128 for }(jr. 
24 odd pounds^ 



3076 pounds. 



ft. C. fjr. 
1 1 2)307 6(27 1 
224 

•■^^»» 

836 

784 

28)52(1 
28 

21. 



ft. 
34 



i 



Now it is shewn that any number being added to itself, 
the sum will be equal to th«* same number multiplied by 2, 
and the other figures of 112 being 1, a number is multi- 
plied by 112 when put down four times, viz, under itself 
units under units ; again, units in the second place ; and 
afiain, units in the third place^ and thea these numbers 



collected inta one sum. 



€ 



rienct 



»• 
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Hence it may be easily conceived how any number of 
hundreds, quarters and pounds may readily be reduced 
into pounds by addition only, as follows: 

Let it be required to reduce 7 C Zqrs, 12}]^. into pounds. 

C. 

I put 7 under it- ' 7 3 12 *77^^ ^ 

self, which when ad- 7 7 j — ' ^ "^ 

ded will be equal to 7 7 . mult, by 10 

the product of 7 mill- 784 7 . . mult, by 100 

tiplied by; 2, then 7 12 -: 

placed twice more as ' \ ■ 784 mult, by 112 

in the margin, is equal 880ft. 84ft.=zSto ^qr9. 

to 7 multiplied by 12 odd pounds. 

10 and 1 00 respecr • ^•^"•ft- 

tively. 880ft. in 7 3 12 

/ 

. ) Samples. 

29. la 124C. \qr, ISfe. how many pounds ? Answ. 13929. 

30. In 275C. 3^r5. 27ft. how many pounds? Atmv, 3091 U 

31. In 75C. 2qr9. 27ft. how many pounds? Anaw. 8483. 

32. In72C. \qr. Sfc. how many pounds? Amw, 8100. 

4. Cloth Measure, 
33. In 75 yds. 1 qr. 3 na. I ^4. In 1207 nails, how 



how many nails? 

S5» In 720 yards, how 
many ells English ? 



many yards ? 

3^. In 576 ells, how ma- 
ny yards ? 



5, Liquid Meantrey \ 

37. In 05 tun, Qhhds, 7 f 38, In 16513 gallonsi 
^<;t/. how many gallons ? { how many tuns ? 

39. In ' 



Chap. VI. Reduciion. 



S9.. In 27 tun, 3hh(la. 53 
gallona, 5 pUiU, how many 
pints i 



40. In5d^73pial>>s^ 77 
many tuns f 



Wk-IMMAi*'' 



QUE&TIOKS TO EXBRCISE REDUCTION. 

Skiest. 1. In 3400/. how rfiaoy crowns, half crowns, 
shillings, groaU and* three penccs, and of each an equal 
number ? Anm. 7004, and 68 half-pence over. 

* 

2. In 12 bags of wheat, each 2iC. how many stone, and 
allowing 20 stone to the barrel, how many barrels? 
Answ. 240 stone, and 12 barrels. , 

S. How many strokes doth a regular clock strike in a 
year ? j^mw. dQ'HOj, 

4. How many piinules since the commencement of the 
-ChrLitiaa iEra, allowing it to be 1809 years ? • 

5. If from Dublin to Cork be 101 miles, I demand how 
many barley corns will reach between the two places, al- 
lowing 3 barley corns to make 1 inch ? 

Amw. 24433920. 

6. How often will a chariot wheel IS feet 4 inches in 
circumference, turn round in running from Dublin to 
Drogheda, supposing the distance 22 miles ? 

Answ. 8064 times. 

7. Admit a ^ip's cargo fi-om Bourdeaux to be 250 
pipes, 130 hogsheads, and 150 quarter casks, (| hogs- 
heads) bow many gallons in all : and allowing every pint 
to be a pound, what burden was the ^ip of ? 

Anstv. 44415 gallons, and the ship's burden was 158 
tuns, 12C. 2qrsp 

8. Suppose a merchant bath orders to ship 892C» Sqr9, 
12lb. of beef in barrels, ea h to contain 200fe. how many 
barrels will he want ? Answ, 500. 

G 2 9. Sold 



M I 
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of wool, viz, 

C. qrs. ft. 

5 1 17 

5 3 14 

3.-- — ^6 2 04 

4—- 4 3 25 - 

, #n/ 6 6 1 12 

I wanf % know how many stones are therein i , 
^nsw» 204 stone. ^ 

10. How many boxes, each to hold 12lb. may be filled 
out of a hpgshead of tobacco containing 7iC- ? 

Answ, 70. 

1 1 . Received from Jamaica 56 hogsheads of sugar, each 
I'iC. lyr. lOfc. (lOOft, being their Cwtyiioyt many Cwi. 
liere of 11 2ft ? Anm. 6i7C. 2gr#. 

12. Imported from Rotterdam 46 bales of dothi each 
containing 24 pieces and each piece 42 ells Flemish 3 how 
many yards ^-ere therein i /inm^ 34776 yards. 

13. In 130000 crusadoes, each 400 reas, 1000 reas to tk 
miire of 5s. 6d, how many pounds sterling? 

^W5W, l')500/. 

14. In 506/. 125. 6d, how many Portugal reas at 20 for 
$d. An&iv. 810600. 



CHAP Vil. 

THE RULE OF THREE DIRECT^ 

fi^HE method of finding a fourth proportional, from 
L three numbers given, is called by some the Ride qf 
Proporiion; b3rother8 the Rule qf Three, because 3 num- 
bers are given to find a fourth; and again, the Golden 
Rule for its extraordinary use. 

In practical questions where three (applicate) numbers 
are given to dnd a fourth proportional; the greatest diffi* 
cuUy will be in stating the question, or abstracting the 
numt>ers out of the words in the question, and placing 
them down in their proper order. 

Now 
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Now two of the three given terms are hpmogeneal/or 
of the same krnd, one of which * asks or moves the ques- 
tion^ and is to be put io the third place» ihe other number 
of the same kind in. the first 5 and the remaining number 
in the second, being of the same name or kind with the 
fourth required. For instance. 

If 3 yards cost 9 shillings, what will 6 yards coat at the 
same rate or proportion ? 

Here the first clause (if 3 yards cost d shillings) Assigns 
or supposes the rate; then follows the question, wha4 Will 
6 yards cost > Consequently the numbers must b^ ranged^ 
thus; by the rule, viz. 



3— 



skiL 
-9— 



yds* 
-6 



Qyd^, wliich moves 
the question - 

3 yards the same 
kiiid - . . 

9 shillhigs . * . . 



Sd. 

1st. 
2d. 



The numbers being thus stated, the rule for the opera- 
tion is as follows : 



/ Rule for ifie Operation, 

Multiply the second and ytij. 

third terms, and divide their 3 ' 

product by the first: The 
qoutient is the fourth pro- 
portional sought of the same 
name and kind with the se- 
cond. 



8, 

9- 
G 



.yds. 



-6 



3)54 prod. 2 and 3. 
1 8 shillings. 



If the first number be 1, the answer or fdurth is found 
by multiplying the second and third : And if the second or 
third be 1, the fourth will be found by dividing the other 
number by the first. 



G 3 



To 



* Asks or moves the question) The term which moves the 
question bath generally some words like these before ii, vi%. 
What will? What cost? How many? How far? How 
long ? or How much ? 
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To prove the work. Mul- Ut, Proof, 

iiply the first and fourth terms ^th : : 1 8 9 : : 2d. 

together; likewise the second 1st : : 3 6 : i^Sd, 

and third : and if the products — ^— 

be equal the work is right. 54 54 

Otherwise by varying, the stating, as follows: 

1. Birectly {^ qu.) or 2. Inversely. 3. "Alternately, 

3: 9:: 6: 18 1B:6::9:3 3:0::9:18 

6 6 

2. Inversely- — — 

9:3:: 18:6 18)*^(3 3)54 

54 ~ — 

. — 18 

That is when the fotirth number is found, if it be made 
the first of another stating, the third given naipbe*- the 
second ; the second the third ; and we work by the gene* 
ral rule, if the answer be the first given number, the- 
work is right other ways. 

These things being premised, I intend to lead the learner 
gradually through the varieties of this excellent rulej, in 
the sundry cases following. 

Case I. 1Rtt/e. 

The. fourth number is always found in the same name 
which the second is given in, or reduced to ; which if it 
be not the highest denomination of its kind, reduce it to 
the highest when it can be done. 

Application and Reason. 

Let the following question be proposed, viz. If Ift. of 
s\igarcost7rf what will 1 12!fe. come tor 

Multiplying the third 112 by 7 the second, I find the 
product 7 84-, which is the fourth number sought, since 
the first number is one, 1 say it isTSi- petice, the same 
name with the second number, as is self-evident (i think) 
from the least consideration of the nature of the question : 

for 
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for if ltb> ^> eqtiiyaleat to 1^. d, ^. 

Id. 1 I2|h. of the same must 1-^—7 1 12 

be worth 112 times as much, ^ 7 

viz. 112 times Id, viz. 78^ 

pence. But then since ac« 12)784. 

compts are kept in pounds, , ' * 

shillings and pence, and * 2|0)6|5 4 

payments made in coins * / ' 

which are calculated in shiU Aruv), $L5s.Ad» 

lings aiid pence, or pounds, ■ 
shillings and pence, it is 

proper that these pence be brought int« pounds by Reduc- 
tion, and then the answer will be Sh 5$, 4d. Si, E, L 



Examples^ 

ftutu, I. What cost 327 yards of canvas, at 8J. ^ yard ? 
Anm. 10/. 18«. 

2. What will 17 tons of tallow come to at 25/. the ton ? 
Answ. 425/. 

3. At 75. ^ ft. what cost 128ft. of tea ? 
Anm. 44/ 1 6f . 

4. What cost 139 barrels of barley, at 6<. ^ barrel? 
AnsM, 41/. 14«. 

5. How much is the price of 178ft. of merchandize, at 
17d. ^ fc.? Anaxo. 12/. 12*. 2d. 

a. What cost 17271b. of rice, at 9 farthidgs ^ ft. 
Answ. 16/. 3s. 9|^. 

Ca« II. » 

^ •« 

When the second number is of divers denominations, 
bring it to the lowest mentioned, and the fourth will be 
found in the same name, to which the second is reduced^ 
which reduce back to the highest possible. 

Examples, 

Let it be required to find what 178 yards of linen will 

C06t^ at 4/. %d. ^ yard ? 

1 4 8 
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1 \ 8 178 

12 . 5d 

56 L06B 

890 

12)9968 



2|0)83(0 8 
y£. 41 10 8 



7. What is the amoant of 324 pieces^ at 2s» 8^. <^ 
piece ?. Annv* 43/. 17«. 6d. 

8. How much will 120C. come to, at 185. 6d. ^ Ctvt f 
Answ. 111/. 

9. What will 24 yards of broad cloth cost, at \5s.^d. 
^ yard > Answ. 18/. 6s. 

lf>. BoQght S9C. of batter, at ]/. 5s. 6d. ^ Cm. what 
comes it to ? Answ. 49/. 14s. 6d. 

11. If I hold 120 acres of land, at 14«. 6d. ^ acre, 
what if my. yearly rent? Answ. 87/. 

12. If I expend one week with another 21. ISi. 5 Id. 
^ week, what is my expence ia 52 weeks ? 

Amw. 138/. 19«. lOii. 



Case IIL 

If the first and third be of different names, or one or 
both of divers denominations, reduce them both to one de- 
nomination, that is, to the lowest mentioned in either* 

13. What quantity of brandy can I get for 18/. lSs» at 
'• ^ galioD ? Answ. I hogshead • 

14. At 
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14. At 5s. ^ ounce, what silver will 6L pay for? 
Amw. 2tb. 

15. If a yard of broad cloth cost \2s. how many yards 
can I have for 15L ? Anno. 25 yards. 

16. If one oiince of tpice cost 4td^ what is the price of 
112ft. ? An^. a9L lis. 4fd. 

17. At S#. W. ^ pair, what cost 17 doaeii and impair 
of stockings? Anm* Sit^ l$s, 4d» 

18. If 1 ton of cheese cost 16I» ld«* what cost SO ton> 
17C.29f9.? JMUf. %50t. lis. 

19. If 1ft. of silk be worth 1/. Of. M^ what cost 25ft» 
twu ? Atisw. S7l* 12i. %d. 

20. If IC. of sugar cost 1/. 6s. 8c(. what cost 17 C. tqrs* 
lift.? Jimp. 23/. 10s. 

2h At 16A 16s. ^ hogshead, what come 27M«b. 9gah 
to ? ^Jisw, 4f50/. 

22. If 6/. 4i« II ^. be paid for the carriage of 17 C Sgrs, 
1 ift. what vTbs paid for the carriage of 1ft. ? 

Answ, ^d. 

23. If 2C. Sgrs, 2lft* of sngar cost 6L If. Sd. what 
cost 35^C.? Answ.Til. ' 

24. Bought a butt of wine for 62/. 85. at 5s, 4<2. ^ ga/. 
hpw many gallons did it contain ? Jnm. 234 gat. 

Case IV. 

When the product of the second and third is divided by 
the first ; if there happen a remainder after the division is 
ended, and the quotient is not the least denomination of 
its kind ; then multiply the^premainder by that number, 
which one of the same denomination with the quotient con- 
tains of the next lesser, and divide this product again by 

the 
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the firit vaufbpt ; and ptoceed iA the tame maofier till the 
least denomiBation be u>und« or till nothing remain* 

Let it foe required^ If 1 to^ of cheese cost 16/. 16«. how 
.much can I buy for S50/. 14#, ? 

f. $. Ton L «. 

la 16 1 350 H 

20 29 

S5i 336)7014(20 

672 



294 
20 



336)5880(17 
336 



2520 
2352 

168 

4 



336)672(2 
672 



Examples. 

25. What quantity of wine can I buy for 456/. at 16/. 
16jr. ^ hogshead ? .. Answ> 27 hhds. 9 gal, 

26. A goldsmith sold a tankard for \0l. \2s. at 5s. ^. 
^ oz. I demand the weight thereof ? 

AmsM' 39 oz, i 5 diets. 

27. Bought a hogshead of tobacco for 17/. 9«. trhich 
weighed 5 C Qt^rs. 1 6]^ I demaiid the pric e of 4 hogsheads 
containing 23C. Iqr, Slfe.? Answ. 71/. 10^. T^d. 

28. I. . butt : witie, containing 234 galloo^ cost 62/. 89. 
what was it ^ gallon ? i^Tuti;. 5s, 4d. 

29. If 



29. If an ingot of silver weigh 36o«. lOdwts. what is it 
worlh at 5s. ^ ounce } Answ. 9L 2s. 6d, 

$0, What will the carriage of 17 C. 3^r& IJft. cotne to 
at the rate of 7*. ^ Cxvt. ? Answ. 61. 4s. TT^d 

Note, 1. If the divisor have a cypher or cyphers in its 
lowest place or places^ and if the dividend hath the same 
number of cyphers in the sam^ places^ eut off the cyphers 
from both and 'reject them entirely, and the significant 
figures of the divis^ only, will remain the divisor, from 
demmiiaation to deiMHination, as for 

Bxanipk, 
SI • How much sugar can I buy for 23/. 10*. at 1/. 6*. 8A 

Here 320 is the di- 
visor, and 564-0 the 
dividend ; from both' 
which I reject the cy- 
phers in units place; 
and divide the signi- 
ficant figures of the 
one by those of the 
other, whereby I 
procure the true quo- 
tient 17. 



/. 


/. 


d. 


C. h Sk 


1 


6 


8- 


— 1 — -23 10 


20 






20 


26 






470 


12 






12 


320 


32|0)564 0(17 
32 

• 








244. C. ^s. Ifek 
224 (17 2 14 








20 








4 


/ 






32)80(2 
64 

-, 16 ^c. 



But if the figured cut off from the dividend be not all 
(or any of them) cyphers, as many as are not must be 
restored to the~ remainder, and the same number of cy- 
phers retained in the divisor; as for 

.\. Example, 
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Sample. 

32. I want to know the price of 5 chests of tea, contain- 
ing 4C. 2qrs, 14]j^. when 1 chest containing Sqrs, 6^, 
cost 18/. 

qrs. ife. /. C qrs. J]^, 

. 3' 6 18 4 2 14 Here the divisor is 

28 444 90;ibediyidend9324 

— 56 wherein the figure 
00 14 cot off is 4, which I 

— -. restore to the remain- 

518 *>der, which becomes 

18 (not 5 but) 54, which 

being multiplied by 

4144 20, the product 1080 

518 I divide again by 90, 

I retain i ng as many cy- 

9|0)932|4 phers as the fio:urc« 

103/. 54 rem. restored or brought 

20 down. The Answ. 

103/. 12*. 

9lO)108|0 

12*. 



33. Bought for 125/. 8*. \d. 9 pieces of broad cloth, 
at 16/. Si. <^ yard ; how many yards were in them ? 

Armi), \^Oyds. Qfjrs, 

34. If for 9/. I buy a hogshead of brandy, how much 
can I buy for 144/. 58, ? Answ. \6hhds, Xgal. 6 pints. 

S5. Sold 2lC. Iqr. 201fe. of beef for 8/. which being 
liked, a merchant wants 650C 2qrs, 19^. of the same; 
quere the amount? Answ 242/. 18*. 44. 

36. What is the interest of 575/. for 1 year, at 5 ^ 
cent, t Answ. 28/. 15*. 

The work of this question /. /. /. 

is'only the Application of Pre- 100 t-n5 ■ ■ 575 

position 20, and this rule or ' 5 

case : And in this method we *-r 

calculate all premiums, al- /28|75 

Jowances or rates ^* cent, or 20 

lOO, viz» the first number ....—.m 

being 100. ,. i5\00 

' I demand 
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S?7. 1 demand the pcice >of 2160 •bains .^fwtaled, ^t 
;Q$$. ^ lOOskains > Answ. 2*/. IGs.^i, ^^ 

^8. What is the cemtiiiMicm oa 10124^»«t 2 ^•nceof/ 

Answ.20i.9s,7jd. 

$9. What is th« exchange between London and Dublin^ 
«n 5S3i. at 7 <^ cai< ^ /Mnmif^^Ol. I9s. 

CaseV. 

If the first nwntfer be tfrrtrter than tbe 'prodiibt 6frti« 
..seccNMl nvdtipHed hy the tftiitl ; then bring the second to a 
lower deaemtiatf^fi. ' 

40.1f 1^ ton J2C. of iron cost la^i^^'what is that l^r 
iiCf , -Answ. 185'93. 

Ton a i. C. 

17 19 165 ^2 

2) 20 



^3o2 ^300 



2 

•^52)6600( U § 

3080 '^ ' 

^2816 i 

26« 
12 

ft 

3168^ 

4 1. If 27 hog^heads^f Branny ooat 4$€9. 4fvkat is ^t^ 

-t^ gallon ? . Anietv, 51. 4|, - ^Vtrr 

42 If 16/. 16«. 6i.^pay for ISC.^Oqrs. 3}fe of cHeese, 
Jiow much can 1 buy for !«.? j^iu»i;,'^b. 

43. Jf lc5-gaUofls cost "21, Ss. what cost 1 quart 1 

,JlHm\ [id, -. 

H - 44. a 



i 
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^4.1f 15!){7. Oqn. ICft cost 5S6/, What cost U&? 

45/ If a cnao's yearly income be 500/* wbat is that ^ 

When any ntiinber of barrels, bales or otiiei packages 
f-or pieces are given, each containing an> equal <)oantity, Ket 
the content of one reduced to the lewest name, be mult*- 
-: plied by the gi^en number of packages^ •r4>ieces. . 

ApplicatUmand Reason. 

4^. Bought 4 pieces vofcloib/each 13 ells^for:?/. 10^ 
lavhat cost 1 ell ? 

4 pieces, each 1 2 etis. 

48 

-Ells /. #. Ell. 
af46co8t7 10 what! 
20 
■ 9, d. 
48)150(5 IJ 



47. tf an ounce of SiWer be worth 3tf« what isttie price 
ofl4ingoU, each ingot 7 i|.50t. / Attm. Sill. lOf. 

48. Bought 6 hogsheads of sugar, each 6C. $qrt, at 509m 
^ C. what come they tor? }§nfw. 1 1 3/. 8f • 

49. Bought 14 bagiofbops, each 4C. $qn. 14{^. for 
257 guineas; what do they stand me in ^ Cut. f 

4ngw. 3/. I9i. 

fiO. tf 10 pieces of cloth, erery piece 43 yanik cbeC 
126/. what will one yard cost? ^Mnm.^ 0$. 

€ttt€ 
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cwvm. 

B the giveiT' pieced, b%rreVs> hH\t$, 6e. brof aneqaa^ 
coiivci;i&, (ag it most generally happens) pat the separate 
contents oi each 69:clef1y utider eacb others and adatheor^ 
ia to oneioniy whereby we obtain the wholr quantity. 

Applkaiim. 

6 1. Bought S*heg»headi of Brandy, containing 6h dST 
08i gallons at 6#« 6d* ^ gatloa- I demand iu»w aaneli^ 
l^y amount io 1 

OaU 

Sii/. r. if. — — ^r^ 
If Icofte &wtait 185f' 



i^- 



12)14840^ 
2}0)123|6 8^i 



52. Bought 3 pipes of wine containing 120^; 124^ 126|^ 
gallons, at ^9. §d. <^ gallon : what come they to i 
Anm. 1022. U. \Old. 

53* What is the price of -4 pieces* of cloth, containing 
I 23, 24, 25, and 27 yards, at 5*. 5d. ^ yard ? 
-4iisw.2d/. 10**3rf»^ 

54. Bought 4 parcels of Butter, the -fii%t weight lOC. 
^ Sgr^. 271b. the second 13C. 0^«. llbt the third. 23C. 
^ 2yr». 01b. the fourth 19 Cr39r*. 14lb. at 16«, %d. the Cw^ 
wh»tdo th^yamottot to? Jinsw. 5(iL 2<. 11(^. 

H2 55.Soldr 
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55. Sold ♦ hogsheads, ©f tobacco. No. I weight 5C, 
^(jrs,Ko.2,5C. Ifr Ulb. No. 3, 5(7 0//r. 7lbi No. 4u 
^C 1<^*. 211b. £t lOidL #^ lb. IdttmaBdrtbeaoMMaiaa 

i^nsu>. 104Z. 14*, 9ii. 

56. fioughi<4bag&>o(f' wool oimtaimAg; N^ ] 4C« ^qr^-^ 
15lb. No. a. 5C, Qqrsx 12lb. No. 3*.7C.27r».»5lb. No. *-. 
6C* Iqr, lOlb. at 10s, &d. ^. stone. Ho« many guineas- 
v:\\i pay for them ? Am:;, 80 guineas* 

Whea the foregoing casm- aire well und^rskeecl, tfat^ 
learner will be aUe to soiive (it is hoped) the nveet com* 
Aion question in this Rule; I will now piroceedf t» sk^m 
liow to shorten the work in some particular cas«». 

CONTRACTIONS m ihe RULE qf THREE. 

Ctise T. 

When the first and third numbers are such a» fell under 
.i^e cases of Multiplication and Division of Divers Deno-. 
"Winations^ and -the second is of divers denominations; tfaei^ 

if we multiply and divide as is thers^ taught^ it will sborteo.. 

the work by saving the trouble of RedueUob i*- form*. 

As for 

57. If l'^ tOB of talloTT cost ^fS9t, ^. id. vliai cesi 1^ 

Ton i 9, di Tbm 

14 3sas a S IT 



1353 § 81 1(5 




*i«i^a^BWw^MNM 



<|^ IKJoU. of divers d^mr 
winaUoAik^ 



^1^3 a a V Cas%3. 

338 6 8 



Ca»e 2 "^7)2875 16 S 



^4»10' 16 ik 

sm If 
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58. If Ibhe frsifffatof a •hip.dmountto V^^. (7«. 6d. what 
mint IreceiTe ror my ^^ parts } Anmt^. 19/. lOt 2|ii./ 

59: If a Gaptain^s p«y for S^weeks be 6/« 17«. 6<^« what 
i» his yearly pay ? ]4ns«;. 1 1 9// %sM. 

60. at l^«; -ScT, 4^' Cu;^, what cost a parcel contaimn^ 

61. If a hogshead of Brandy cost }6L 16^, what must^' 
I^We for five galloas .^ i4»«a. J /. 6*. dd. 

Cuse IL 

When theiirst term is an allqtiot part of th« second or 
third; divide by the first that of which it is an aliquot 
part , and nioltiply the oth^r by the quotient. 

N27ib of crhocolate cost 6/. I5s. what is that ^ Cwt, I 

ft. /. #• ib. 

r^l 5. 15 — ,^. — ji2_ 

2Q. "4 

27)135(5' 2|0)56|0* 
135 

■■■■ Answ.2Si^ ' 

iJ2;Wh«tl8 thr^ricc of 12ton4C. of Iron, when 5C. 
•Oil 3k 10*. > Answ. noi. iGs. 

65. Ar3«/. lOf. <^p^4noumi whatis that #* weefti 

64.. If 1 2 tun of brandy cost 1296K What cost 19 tun > 
Anm^ 2052/:^ 

65". If 9 gallons of rum cost 2/. 4i. io«fcwhat is that ^^^ 
K«gsbead r Ansi».l5L 13*. l(fd. 

66. If 14tt of sugar cost 135. at what rate is that 4&» 
€vt. f Anw. 5l\ 4». . TT . 

«?.If25ft cost2;r6^. Qd. what is that fbr KX>tt>' 
-Ai«w^9A6f»8rf; 






:io.v 



-Jll^* 



ff». If 1*3/. g9AA it t5«. viiia% will tOtf. gaifi at. that 
rate ? i^mv. i4>/. 

firorth? -4/MW. 3<. 9«. 

« 

W..At 9*. M ^stont, wh«t cost' 1^^. of ii»oel^ 



Case IIL 



Ob the coDirary^ ^vhen the. second, or third is aoi 
liactof the first, divide the fiCKt by that which is. a part •!" 
it^ and by the (^otieni div^ide the oih^r, 

71. If 311 1 Of. bwy^Gfc^; what mH 6^. fft. biry^ 

72. If 1^96/. pa^ for f2tan oF braii^^ bow nitich UieBf 
tan I get for 205 2f. Answ, I'^'.tun. 

73. If the prie« of a^ Iiogshead of ram be \5h 155< ICJL. 
what mtist I ^iv&for a ca9k contaHnag 9 gallons?;, 

Anm, 2l 4*. I Od-. 

74. At 5! 4f . (|S)f' Cui^. what » that pes stonei 
Answ, 13). 

. 75.Be«i9hbi4»ba^ of wool, wetghmgin 'all 28C. SEfynf 
1 4!b. I want to know the ti*ett of said WTiok>. being 8ft for 
every 3 Cwt f Ansno, 2qrs 2 1 ft. 

76».If 3 hogsheads of brandy cost t%k \Ts^ w4iar wUl 1^ 
gallous be worth ? Ansiw, 2/ 1 It. 

Case IV. 



When the first and second, or the first and third hare 9r 
eommon n>e«8ure^(}.i;. when some number will'divide bothS 
divide them by their greatest common measure> and work 
with the (^'iotients instead-ofthe given numbers* 

AppUcaiiofh 
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j/ppHctttioh, 

77. IT 6i gaTforis of wine cost 16/1 I6*w what it iim 
f rice of 84- gallons f '^ 

2I)@(» Id 1^ 21)8^ 

— • - 4 — . 

3 4 



TS. How much beefcao I buy for 100/. If t02C., lor- 
FTtS. cost 650/ ? Anm. 12ZC. Iqr. STSft 

7.9.irif. EHglwhmoiKvbeworth lA ISff. M. FI«fSffiril, 
kow many pounds Flemish are in '^79/, 8«. English ? 
^ Amt». 465/. IJiTi^rf'. 

90;. I a ch«8t cMBtatoifig 4^ |K>iifid» ef tea>. eoal fl4/ \%^ 
M. what i»'it ^ CaMt, f 58/. S«. 9</. 

81. Sold 3" hogsheads of port wine containing 240 gal- 
lons for &8/»and am to receive; ready money for two of 
them, con taiaing 126 Gallons f what raostlrecelYe } ^ 
Amu). 30/. 9«* ^ 

QltiEStlONS S(yr EXEtClSB. 

$^. What mi»t I pay fix 1635/^ deditcting 1 ^ ctiit. 
lor ptompt payment ? ^n«u;. 16181. 13«. 

83. Bought 6 pipes each containing 121 gallons of wme, 
at4«. 9c/. ^ gallon, by auction; ^nd for prompt pay^ 
ment ain allowed \s. in the pound ; what must I pay fur 
said wine, and what am I abated <^ cent A 

Angw.^ I must pay, 163/. 16<. 14* aad am abated 5 
flK cent, 

844lf fhavc owmj^ to tat 1060/. ixA compound with my 
debtor el \Qa:Qdi <^ pound; how much mtist I receive ? 
^n«tt». 625/. , . ^ 

15. A sets 
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S'JF. A' sets out from . a certain p)ace and goes 12 miles 
a, day, 5 days after B sets out from the same place, the same 
way^ and goes ^ 16. miles a day; in- how many dayMvillbe 
overtake A? Ansv^. 15 days. 

86. If I buy fallow at S5k ^ ton^ how^ must I seff*' 
ton to gain by<10 ton as much as 1 ton c^st 
Antw^M. 10^. 

S7,-A goldsmith bought of a merchant a w«dge of gol(^,: 
whith weighed Hft Soz* 8rfw^ for 5 1 i/. 4*. what did hr 
pay ^ ounce ? Answ. 34. 

88; A grocer bought SC. iqr. 1 4.fB of cloves at 2*: ^di 
^ pound, and sold them for 52L 1 4^. whether did he gaitt 
or lose by ihe bargain ? Answ. he gained SU KJ*. 

89. A draper bought of a merchant S packs^ of cloth, 
each pack had 4 parcels in it, and each parcel contained - 
10 pieces, each piece 26- yards ; he gave after the rate «f' 
4/. 16s. for 6 yards;, what came the ffpacks to, and what if 
itworth <^ yard ? Answ. 6656/. at 16*. ^ yard.- 

90« How many dozen of stockings at 11 groats a p«i 
«an I buy for 190/. 9s. Sd. Anm. 86^dozeA 7 pair. 

91. If I buy \06 yards of Ribbon at 2 yards for a shil*^ 
ling, and 100 yards rfe«o, at 3 yards for a slfilling, and wW 
Ihem a gain for 2 shillings the"5 yards, whether do 1 ^ 
or lose, anihow much- ^ Arisvs.. I lose 3^. 4rf. 

92. Bought 45 barrels of beef at 21 shillings^ barrel, 
among which are 16 barrels, which, being damaged, Itafcs 
them upon being allowed 4 instead of 3 ; I demand wbi^I 
imist pay for them? Anm ^^^L is. 

93. A merchant bought 5 tun of "wine for 285/. by tb« 
jnisfortune of a pipe staving he lost 120 gallons, hot is 
willing to^ell it so as to stistain no loss; I desire to know 
>ow he must sell it ^ galbn I An;,VK 5 sbilUogs. , 

94« A gentkman who heyjb an estate of 26^/. 1^^ ^^*' 

yt»i*y 
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yeMPly rem^ iNMild, regulate bi» expcnce ifi such a nanoer 
as to lay up 60 gaioeas a^yaav; I. desire to know hew 
mach he must speod a day ? Answ. IQ9. 10a. y 

95. Imported from Holland 84 pieces of linen« which 
cost 537/. 128^ at 4^. (^ ell Flemish; how many yards- 
were there in all; in one piece ; and what cost it per yard? 

Answ, 20 15 yards iaaU; 2i yards in one piece; at 
5#. U. ^ yard. 

96. Two men depart from one place, the one ^oes 
north 7 miles a day, the other south II miles a day; how 
fer are they distant the i2th day after their departure? 

^mtp. 210 miles* 

97i A merchant would lay out in 9p\ct» 560/. vit. clovas 
at 4». ^ ]h niace 7«« cinnamon 3«. and nutmegs at 2«« 
and he would have an equal quantity of each sori«- I de« 
aoand the quantity ? Jimio. lOOlb of ea<:h. 

98. Shipped for Jamaica 550^ pair of siik storkivfg.^, at 

lis %d ^ pair, and 460 yards of Stuff at J4rf. ^ yard ; 

in return for which I bad 46C. %qrs. of sugar at 249. M, 

^p^ Cijot. and 1570ft of indigo at 2f, 4(/. ^ ft. what 

xtmains due to me of my adventured 

Atom. 162/. 12<. XX^d. 

9P..A (actor bought a cestaia quai^dty of broad clotb 
and drogget» which together cost 81/. the quantity of 
broadcloth wars 30 yards at 18%. ^ yard ; and for erery 
5y«atfeof broad chkh he had[9 yards of drugget; I de- 
fnand faow many yarrds of drugget ite had. and what it cost 
llhnr ^* yard t jfnru;, 90 yards, at 8si ^p^ yard. 

100. A merchant shipped foi^ Spaia 403 o1oihs> whkk 
produced neat )2/. sttrl. <^ cloth, and is willing to have 
letmir, one half hr wine at SOf^ ^iv i u ,, ami the other half 
in rice at28«. <^* CmL I denMndhow much of each sort 
roust be returned for the cloths? A/i^iu. 80 tun of wine, 
and 17140. Iqr. 4tfa of rice« 

IIU . Adigbto* wh» o*wea 8«vM»k peraons- ^400/ 0^ \^tt, 
CMMfMHi'n^l^ aid' |My» thetn a» far afr his eflti«ta tviH ^o, 
whirls amoiMit Kroe nrnvibom^SPL 8ft. 7|i^ h«MPr ma«h do* 
«iK creditors receive ^uound? Amw. V2s, Od. 

^ ^ 102. If 
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102; If 30 pence and 40 groats buy 50 pints tt wiQt>v 
^What is the cost of 60 quasts ia correot sterling coin ? 

IDS. Whereas a moydoreand a^crown, just 15 3^ar<lt dii 
buy 5 
How many ensofthat same cloth for 50/. had I?. 

1 04. If from a rule of S foot long thri^badow 5 tt 4nft4e» 
What is the tteeple's height in. yards that^tt 90 i«et ift^ 

shaded Amivi. 18 yards 

105. If 2ft of pepper cost 25 J. what will COft of" dovi*' 
comcto if^ftofclovcft be worth lOJbi of prp^er? 

Arm). 16/. 13«. ^(L 

106. Ho. V many d^ssi-n of gloves at 8//. the pw^ ^ 
pay for 36 dozen aitd a pAir i>i it.uck;u^s at %u ^ ^ 
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OF SOUND. 

Sound not interrttpted, . is by experinwnto^ found aw^ 
fermly to move about 1 150 ftfet m one secoad of time*. 

107. How long after firin;?: a cannon off Carrickfcrgti*' 
may the report be heard at Bel last, taking the distaace at 
Smiles? ^nny. 52 sejConds,35|] thirds, 

108. If I see the flash of a piece of ordnance, fire<i ^ 
a vessel in distress at sea, which happens we will fcuppo** 
nearly at the instant of. its going ol£ and hear the rep<«l 
a minute and three seconds afterwards, how far is she ofc 
reckoning for the passage of sound as before? 

Answ. 10 miles, 6^furlongs>^ 



OF THE LEVERS, 

There being three orders of Levers, or three varictiej^ 
wherein the weights^ prop, or moving powers may bed»^ 
lerently applied to the vectis, or inflexible bar, in oro^ 
10 flfiect mechaDical operatiooa ia a couvenieowt mano«r» • 
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f^'^ the F4rtt order, secPageAOO. 
QfiheSeconu u^d Third Order qf LEVERS. 

la mechanics, a Lever of the second order, is where the 
^ower acts-at one end, iKe prop fixed directJ^y^ at the other* « 
and the weight somewhere between them. 

In this order of Levers, their force is a contra propor- 
tion to their length. 

In a. Lever of the third order, the prop is planted at 
'O&e end of the bar« ilie ^wei^ht at the ether end> and the 
• moving force somewhere between. 

. 109..]f alever be 100 inches long, what weight, lying 
^i inches from the end, resting on a pavement, may be 
moved with the force of ^68^ .lifting at tlie other end ef 
the lever ? Jnm. 2072lfc 

1 10. A water -wheel turns a crank, 'i^x>rking -S pnmp* 
urads, fixed juM six feet from the joint or pin; by which 
their' severar levers, each 9 feet in lengthy are fastened, 
Ibr the sake of the intended motion ; at one end of the suck* 
«r8 of the pumps- being wrought by the other, shews them 
ao be levers ef the third order : now I ^would know what 
'the length ofthe-stroke in each of the barrels will be, if 
the crank-be made to play just mne inches round its cea- 
ire? Answ. 27 inches. 

Ill.With^hat fbree ougfat^faat -water wheel tob^dn. 
ven, whfbfa, circumstanced as in the .last question, raises 3 
cabic feet of water at eKrery revolution of the wheel, each 
' experimentally weighing 624lb. Avoirdupois, the frto 
•'4.ioa of the machine rejected ? jtnsw.2^\^. 



UOTION i^ BODIES with tkeir VELOCITIES. 

1. If ^e quantities of matter4ti any two ^r mere bodies 
'|yat in motion be equal, the forces i^ herewith they are 
^moved will be in proportion to their velocities. 

2 if the velocity of these bodies be equal, their forrei 
fHll be directly as the quantities ef matter contained in 
them. 

S. If both the quantities of matter and the "Telocitiei 
'-lit UBequalj the forces wiUi which the bodies are moved. 

will 



96 Tke Rule #/ Three Direct. B«ok. I 

will be in proporticni compounded on tb« * quantities of 
matter they <;outaiu« and of the velocities wherewith] thej 
move, 

1)2. Tiiere are two bodies the one contains 2d iim^s 
the matter of ike other (or tweniy-^^^ times heavier) hot 
the lesser iiio^es wilii 1000 times the swiftness of the ^fl> 
er: in what proportion are the forceps by wliich they art 
Oioved ? AnHO» ksser 40 to 1 . 

T13. Tiienearc two4»dTcs, t)ne of wliidi weighs fOOlb. 
the other 6016. but the lesser'body is iwpe!!cd by a forc» 
S times greater thao the other, the propoi-tioiYof tiie vdo- 
eiixt 8 wherewith these bodies m&f-e is required ? 

^^UM^vftS Id' tol 

l.In comparing the motions of bodies, if their volocJ- 
tie* be equal, the spaces described by them are in direct 
proportion of the thiies in which they 'are xlescribed. 

2. If the times be equal, then the spaces described vili 
be as ihek velocities, 

3. If the times arid rdocvbies be unequal, the spaces 
will be in* proportion conipoandkd'Ot the times «^ ^^ 

cities. 

U*. There ane two bodies one of whrch inoTes forty 

times fewifter.«ltatt the '•tber,biit the swifter body ha« 

roaved hutonemrniite, whereas the other has been in mo^ 

tien two hours: the ratio >'^ the. spaces described by tili^** 

. two bed>ies is required i 

Answ4 the swiiWr to the slower as 1 to ^ 

115« S|}ppose one body to move thirty 'times swifter 
than another; as also the swifter to move 12 minutes, the 
other on 1^ 1, what difference wi^l there be between tbc 
spaces by theiA described, supposing the last has moved 
COtQches? Anm. 1795 feet. 

J I a. There are two bodies, one whereof Tias descriM 
50 miles, the other only 5, t)i3t the first hath moved with 
crimes the velocity of theVcond: what is the ratio the* 
of the times they have been describing those spaces.' 

Answ. the first body hath beenan motion double the 
ttoiofthelfttter. 

QUESTI03JS 
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QUESTIONS. 

fi. What is the R»le of Three ? 

A. That which teaches from three nfiinhers giren ta 
find a fourth proportional. 

fi. How arc the given numbers to be managed f 

A, The first and third must' be reduced to thesamo' 
iiame. viz, the lowest n)entioned in either^ and the second 
likewise to its lowest name. 

S. How must the numbers be stated? 

^. So that th^ first and third may be of onejiame or 
kiml. 

S. IIoiv is the operation performed? 

•^. Multiply the second and third together, and divide 
their product by the first, the quotient, is the fourth nunL* 
ber sought, in the same n^m^ with the second. 



CHAP. VIIL 

THE RULE OV THREE INVERSE. 

HITHERTO the questions proposed were such that the 
first number of the stating was always to the third 
as4he second was to the fourth required, vvhich is called 
direct proportion, or the Rule qf Three Direct ; and this ig 
the most useful and general property of proportionals,, as 
wiU appear by the sequel, 

"But (the question be'ng stated according to the Rule be- 
fore laid down) the nature and conditions of several ques- 
tions are such, that, as the first is to the third, so recipro- 
cally must the fourth be to the second : that is^ the greater 
the third is in proportion to the first, the less must the 
fourth be in respect of the second: or the less the third is 
in proportion to the first, the greater the fourtli il.ust be ia 
proportion to the second. This is called reciprocal or in« 
T€rte<l, or indirect proportion, or the Rule of Three Inverse^ 

The pjipcipal difficulty that will embarrass the learner, 
will be, to distinguish when the proportion is direct, and 
"v^hen indirect. This is done from an attentive considera- 
tion of the sense and tenor of the question proposed, for 
if tliereby it appears that when the tliird term of the sta^ 

ting 
I I 
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ting is less than the firsts the answer niast be less than the 
second, or when the third is greater than the firsts the an- 
swer must be greater than the second ; then the.proportiQii 
is direct. 

Bat if the third is less than the first, and yet the sense 
of the- question requires the fourth to be greater than the 
second, or if the third being greater than the first, the an« 
swer must be less than t'he second, the proportion, is indirect. 

First, this question being proposed. If 12 men make 4 
percjh of ditching in one day, how many perch, will 24 
men make in the same time > The stating will stand thus:' 

Men Perch Men 
1 2. n 4 24 

where it is very manifest that 24 men will do more in the 
same time, than 12 at the sa«ne proportion of working, vi%» 
in proportion as 24 to 12 u e. twice as much, viz, 8 perch- 
es: so that 24n>en bein^more than 12, and requiring the 
answer more than 4 perches (xhe second number) this 
• question is direct. 

But if the question p^roposed were this, viz» if 12 men 
make 16 perch of ditchingin 4 days, in what time will 24 
K^en perform the same at the ^ame rate of working ? 

Here 16 is a superfluous term, having no corresponding 
term, which being rejected^, state .the other terms of the 
question. 

Men Days Men 

' 1 2 . ■ 4" 24 

In which stating it is very evident that 24 men will per- 
form 16 perch in less time than 12 men, and that therefore 
the fourth required .must be less than the second, in the 
same proportion as the third is greater than the first, there- 
fore the proportion is inverse or indirect 

Rule for the Operatioru 

The question being stated asalr^dy directed in the Rale 

of 
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ef Three Direct, multiply the first and second numbers 
together, and divide the product by the third, the quotient 
is the ansv^r required, in the same name with the. second. 

Men Days Men , 

1 2 4 24 

12 

24.)4.8(2 days jfnsw. 
48 



QUESTIONS. 

*fi. What is the Rule (if Three Tiwetief 
. ^, When three ndmbers are given to find a fourth, 
which shall have such proportion to the second as the first 
to the third. 

^ How is a question distinguished whether it belongs 
to the Rule of Three Inverse or Direct 1 
jl» If more do more or less do less respect. 
It is a question in the Rule Direct ; 
But less requiring more, and greater leas, 
A question of the luverse Rule express.^ 

Ktamplcfi 

& I. There was a certain building raised in 8 months 
by 120 workmen;, but the same being demolished, it is 
rt^juired-lo be rebuilt in 2 months r how many men must 
be employed about it ? ilnsto. 480 men. 

2. If 28?. will pay for the carriage, of an hundred, 
weight 150 miles; how far may QCtot, be carried for thk 
same money ? Jnsw. 25 miles. 

5. If for 5i 59. 1 have l^Cw^. carried 13$ miles; how 
many miles may I have 24 Cw/. carried for* the 9ani« 

4. If a footman perform a journey in S days, when the 
daysara 16 hours long, how many days will be require of 
12 hours long to go the same journey in ? 
Answ. 4 days, 

12 5. How 
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6' How many yards of plush are sufficient to make a 
cloak of equal magnitude Miili ope wliich had ihit 4 yards 
of 7 quarters wide, when the plush is but 3 quarters wide? 
Answ. 9^ yards of plush. 

6. How many yards of canvas that is ell wide, will be 
sufficient to line 20 yards of sey, that is 3 quarters wide? 

Aim». 12 yards. 

7. If a man performs a journey in 6 days, when the day- 
is 8 hours long; in what time will he do it, when the day 
is 12 hours long. AnsWy, 4- days. 

8. If I lend my friend 100/. for 6 months, (allowing the 
month to be 30 days) how long ought he to lend me lOOO/. 
to requite my kindness ? Ansm. 18 days. 

9; if 6 mowers.can mow afield in 12 days, in what time 
will 24 mowers do it? Answ, 3 days. 

10. Suppose 800 Soldiers were placed in a garrison, and 
their provisions computed sufficient for 2 months; bow 
many soldiers must depart that the provisions may serve 
them 5 months ? Answ. 4-80 men, 

. II, Admit that I lent to a friend on his occasion lOOi. 
for 6 months, and he promised me the like kindness when 
I desired it; but when I came to request it, he could leod 
ineoAly75/. The question is, how long I may- keep his 
money to recompense my coortesy to him ? 
Ansu\ 3 mouths. 



A LEVER OF THE FIRST ORDER. 

A IrCver of th^ first order hath the power at one of •** 
ends, the weight to be raised is put at the other, and Ibe 
fulcrum or prop somewhere between fheni. 

In this order, the |^wer appli^id at one end will be r^ci- 
l^rocally proportional to the distances of those ends fr«»«n 
i^e fulcrum or point supported : or in the steel yards »^ 
the distance of ^he weight from the point of suspension. 

Examples. 

12. What weight will a man be able to raise, who pres- 
ses with the force of an hundred weij/ht and an ha" »" 

» the 
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%he esid of an equipoised handspike 100 inchea loog^ which 
is*' to meei wiib a cenvenieDt prop ezacUy 7| ioches above 
%he other end of the machine? Anrui. l^^ Ctot, 

13. What weight hong at 70 inches distance from the 
fulcrum of a steel yard, will equipoise a hogshead of to- 
bacco, weighing 9i Cwt freely sospen€led al two inches 
distance on the contrary side? 

An$w. 30lb ^^' Cldn. nearly. 



MOTIONS ^ BODIES mih their VELOCITIEa 

^ In comparing the moiio» of bodies, the ratio or proper* 
lion between their Teloeities will be compounded of the 
direct ratio of the forces wherewith they are moved, and^ 
the reciprocal of the quantities of noatter they contain* 

Examples^. ' ^ 

14. The battering ram of Vespas}ai>> weii^hed; suppose 
100,000jb and was moved, IM us admit,, with sucit a velo* 
<^'^7« ^y strength of hands> as to pass through 20 feet in 
one second of time, and thifr was found sufficiient to demo^ 
lish the wails of Jerusalem: with what force must ^bulieS- 
that weighs about 30fl^. be moved in order to do the same 
execution ? Answ. 56,(^66 feet, 8« inches <^ second. 

15. A body weighing 200ib. is impelled by sach force 
as to send it 100 feet in asecond ; with.what velocity would 
a body of 8lb move, if it were impelled by the same, 
force? ^mtx;. 250O feet ^ seconds 



CHAP. IX. 
THE POUBE RULE OF THREE. 

THIS probably is called the Double Rule of Three, he- 
eaose (fuestiona therein may be solved by two statin gs 
of.the Single Rule of Three. It is likewise by some called 
the Rule of Five, because generally, five numbers are 
given to find a sixth, of which five given numbers, 3 are 
conjoined io form of supposition ^ ajid upon that supposi* 

I 3 tion 



I 

I 
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tionatjuestion is raised of the other two, which with the 
number sought, are respectively likethe former three. 

I. To solve questions in this rule by two statings of the 
ISingle Rule of Three, this is the Rule ^ 

1 . Let either of the two numbers of which the question 
is raised> be put in the third place, and the correspondent 
number of the same name or kind in the first, the second 
will be that wl^ich hath no correspondent number given. 

2. Three of the first given numbers being thus stated, 
find a fourth prjoportional. 

3. Put this fourth number resulting frOra the work of 
the first stating, for the second number of a second stating, 
the remaining number of which the question is raised the 
third, and its corresponding number of the same name the 
first, and the fourth number resulting will be the answer. 

Application. 

Let this question be proposed, viz. 

If the carriage of 25 stone weight for 16 miles cost 15/. 
XOs, what will 40 stone cost for 9 miles ? . 

Hereof the five given numbers 25 stone^ 16 miles, and 
15/. 10^. are conjoined in form of a supposition, and there- 
\ipon a question is 

Raised concerning Sto, /. s, Sto. /. s. 

40 stone for nine 1...25 — 15 10 — 40 Answ. 24 16 

miles: wherefore 

let either of the Miles /. s. Miles /. d.. 

tw6 numbers, 40 2... 16—24 16— 9 Atisw. 13 19' 

stone or miles 

be put for the Or thus; 

third number of Miles /. $, Miles /. 5. A, 

the first stating 1...16-— 15 10—9 Answ. 8 14 4^ 
and its corres- 
ponding term, 25 Sto, /. «. d, Sto. I, 9. 
stone or 16 miles. 2.. .^5^-8 14 10^—40 Answ: 13 1^ 

Such questions as f being stated) are found to have both - 
the statings in direct proportion, may be solved more rea« 
dily by one comptnind stating and operation, thus: Place 
the two terma of which the question is raised under one an- 
other in the third place; their corresponding terms under 
each other in the fifst; and the remaining term in the mid- 
dle: 
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dile ; then multiply both these first terms and third terms 
into each other, and so the double stating is reduced to a 
simple stating of the Rule of Three Direct, viz. the pro- 
<iuct of the two first terms is the first of a simple natino- ; 
the second term is the second ; and the product of ihe thfrd 
term \a the third number to find a toorth proportional. 

So the first example will stand thus : 

/. J. 

Sto. 25 15 19 ^—40 Sio, 

Mi, 16 20 9 3Ii. 



150 ' 310 5^60 

25 360 



400 186 

93 



4]00)I116|00 



2(0)27 1^: . 
Jnsw. 13/. J 9*. 



279 : ; 

Contraction, 

Questions in this Rule may he contracted as in the Kule 
ef Three, particularly if any of the first and last terms 
have a common measure we may divide them, and use the 
quotients instead of the numbers themselves, by whick 
means the last question will stand thus, viz, 

5 zS '15 10—^. 40 $ 

2 16 9 9 



10 J|0)1319 10 



Stuestions belonging to this Rule arc such as foiled : 

I. If 4 students spend 19L in 3 months; how much will 
serve 8 students 9 months? jdnsw, 114/. 

2. If 
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2. If the carriage of S Oivt, 138 miles ccMi^t 4^ shillhigs, 
for how much may I have 4 Cwt, carried 32 miles after 
the same rate f Ansfuf, 65. 

S. If 240{. in 16 months gain 64/« how much will 60(. 
gain in 6 months? Amim, 6/. 

4. A merchant agrees with a carrier to carry 15 dot. 
of goods 40 miles tor 10 crowns, each crown 63 pence; 
how much must one pay in proportion to have 3Ct&^» car- 
ried 32 miles? Answ., \1$, ^. 

5. If 20 CiW. is to be carried 50 miles for 5l. hew much 
will ^Cwt. cost if it was to be carried 100 miles ? 

Answ. 20L 

6. With how many pounds sterling eould I gain 5L ^ 
aranum^ if with 450/. I gain in 16 months 30/. ^ 

Anm. 100^. 

7. If 8/. IS gained m 12 months with 100/. with, bow 
jnuch money can I gain 8/. 129. in 5 months? 

Anstv. with 258^ 

S.' If 60/. in 6 months gain 61. what will 240/. gain m 
16 months? Answ, 64/. 

9. If 1 pound of thread makes $ yi^rds of linen 5 qnar* 
ters broad ; how many pounds of tkuead would be wanted 
to make a piece of linen 45 yards k>ng> and i yard broad ? 

Answ. 12 pounds. 

10. If 200^. of merchandize is carried 40 miles for 5 
shillings, how many pounds mav be carried 60 miles for 
22/. 14#. 6d. r Anm, 20200^. 

11. If for 3 shillings 200tV ^^ goods are carried 40 
miles; how many miles might 2Q2001b* he carried for 
22/. 14i. 6</. f Anm. 60 miles.. 

12. If 2001^. are carried 40 miles for 3 shillings; haw 
■rach must be paid for carrying 20200]^ 60 miles ? 

Answ. 22/. 145. Od. 

IS. If 



I 

^i 
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1 S. If Stfe. of worsted make 1 yards of stuffof 1 yd. 2qrr. 
broad« how many pounds wiii be wanted to make a piece 
lOOyds* long and 3 qrs. broad ? Answ, l^lb* 

*7^-i4. If a footman travel 240 miles in 12 days when the 
day is 12 hours long; in how many days may he travel 
720 miles when the day is 16 hours loQg? 
Answ^ 27 days. 

15. If 12 men in 8 days gain 8/. %s. what will 21 men 
gain in 15 days? Annu, 21 L 1 1*. 3d, 

16. What IS the interest of 200/. for three years and 9 
months, at 5 <^ cent. ^ annum ? Ansiw. 37 L 10». ' 

"^n. If 80,000 CivL of ammunitioD was to be removed 

from a place in 9 days, and that> in 6 days time 1 fiftd 

4500Ca:/. is carried away by 18 horses, how many horses 

* would be warttetl to carry away the remainder in 9 days? 

Ansiv, 604 horses, 

* • \ ■ 

18. A and B are on opposite sides of a wood, 134 
fathoms about, they begin to go round it both thf^ same 
^ay at the same instant of time ; A goes 1 1 fathoms in 
two minutes, and B 17 in 3 : the question is, how many 
times will they surround this wood, before the nimbler 
overtakes the slower ? 



I 174 by B. 



19. A weight of J^tfe* la*»d on the shoulders of a man 
IS no greater burthen to him than its absolute weight; 
what difference will he feel between the said wt. applied 
near his elbow, at 12 inches from the shoulder, and in 
the palm of his hand 28 inches therefrom ; and how much 
more must his muscles then draw to support it at right 
•Dgles ; that is, have his arm extended right out } 
Ansu^. 24ft. 
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BOOK II, 

CHAP. I. 

OF FRACTIONS. 



DEFINITIONS. 

1. A FRACTION is a part or pwts of Unity (rcfiic- 

XjL tenting any whole which may be diTidcd.) 
2. A FracttoB is expressed by two numbers placed one 
above the other, with a line* drawn between them, as{, 
|; the namber above tbe line is called the Nameratoi, 
and the number below the line the Deoomiaatoi. 

1 S 11 Nomerator^ 
€,g.^^ wUch ^re read thur, 

2 5 12 l)enominator, 
•ne-balf, three-firths^ eleven twelfths. 

S. The Numerator denotes how many parts of tht 
Whole the Fraction consists of. 

4. The Denominator denotes how many parts the Whole 
is divided into. 

5. A proper Fraction is that whose Numerator is less 
than its Denominator, as 4, !• 

6» An improper Fraction is that whose Numerator is 
•quarto, or greater than its Denominator, as 4> 3* ^« 

7. A compound Fraction is a Fraction of a Fraction, ai 
4of|^or ^of^Vof ,V . . 

£• A whole number with a Fraction annexed, U called 
a mixed number, as 2|, 1|. 

9* A Fraction is said to be in its least terms, when it is | 
expressed by the least numbers possible. 



Quest, What is a Fraction? 

jt. A part or parts of one whole Thing. 

Ji. How is a Fraction expressed ? 

.>*. By 
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jI. .By two numbers placed one abore tho other, with 
m line drawn between them* 

iS. What are these nambert called f 

A. That above the line is called the Numerator^ and 
Hm^ below the Denominator. . 

SL What is a proper Fraction ? 

ji. That whose Numerator is less than the Denominator. 

&. What is an improper Fraction ? 

A. That whose Numerator is equal to, or greater thffi 
tlie Denominator* 

i^ What is a compound Fraction ? 

A. A Fraction of a Fniction, as | of |. 

SL What is a mixt Number f 

A. A whole number with a Fraction annexed, as 9|. 



CHAP. 11. 
REDUCTION of FRACTIONS. 

I si Preparatory Problemm 

rWM) find the greatest common Measure of two given 
JL Numberi. 

The greater by the less diride. 

The less by what remains beside ; 

The last Divisor stiii again. 

By whai remains, till Nought remaiil : 

And what divides and leaveth Nought, ' 

Will be the common Measure sought* 

ExatHplee, 

1 . What is the greatest common measure of 1 12 and 
^ V20l Answ, 8* 

2. What is the greatest common measure of 26 and 62 ? 
Answ. '%. 

5. What is the greatest common measure of. 279 and 
403 ? Anw) 31. , 

%nd Prepar$dOTy Preblan. 

To find the least common multiple of any given numbers. 

Their 
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Their prodactj if each prime to tli' rest, 
If all that they'll divide's the least. 
If all not prime to all beside. 
See what wi!l two or more divide: 
Divide the two or more thereby. 
The like upon the quotients try ; 
And if thou canst divide 'em, do; 
Till nought will measure any twot 
Then the last quotients mtdtiply'd. 
And all the numbers which divi«Je 
Continually 5 the product got, 
Will be the multiple that's sought. 

Examples^ 

What is the least multiple of 3, 5, 8 and 10? 

5")^, 5, 8, 10 . .r 

\_ _-, I survey my given numbers and flis- 

Q'i 3 1 8, 2 covers will divide two of them; »«• 

\* '- 5 and 10 which I divide by 5, bringing 

3, 1, 4, I into a line with llxe qwotients the num- 

3 bers, which 5 will not measure. AgaiOi 

-L- I Ariew the nunabers in the second Ime, 

12 and find 2 will measure 8 and 2, ana 

2 these I divide by 2, and in the third 

— line get 3, 1, 4, 1. all prime, I»"'"' 

^\. - ply the numbers in ^e said line toge- 

5 iher with the divisors continually »n^^ 

each other for the number sought, ana 

An^' 120 find it 120. 

4. What is the leaU number which 3, 4, 8 and 12 will 
measure ? Ansv^. 24. ' .« 

5. What number is the least that 7, 8, 16 and 29 w« 
measure ? Artsw. 112. 1 .a 

6. What-is the least number which 5, 6^ 12 an^' '* 
will measure? Answ* 240. 

Problem I. 
To reduce a fraction to its least terms. 

Rule, 
Find the greatest common measure of the numerator a 
denominator of the given fraction, and divide them ^n^ 
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hy, tbe quotients will be ibe least term reqaired, viz. the 
quotient found by diriding the Bumeraior will be the 
numerator, and the quotient of tbe denominator the deao- 
minator of the fraction required. 

Exampla. 



Brii^g the followiog fr^ctlojtis to their l^ast terjBss 



7. i\i Anm. -ft. 
8 



■O 74* 



i 
a 



10. II Anm. I 

11. »«* 



12. ^"5 



^-9-9 






Ruk II. 



Take any common measure of the nutnerator and deno« 
minator of the giren fraction, and divide them thereby, 
making the quotients respectively the numerator and deno- 
mioater of the new fraction,"^ which divide in like manner^ 
and so proceed till the^ terms be prime to each other, and 
iha thing proposed is manifestly ejected. 

Example, 



Bring [| to its lowest term: 



C56 



2) 



7) 



An8V». |i 



42 I 21 ) S 

Note. If the numerator and denominator be both even« 
2 IS a common measure to them. If one be odd (if they 
have any) their common measure is some odd number, as 
S,'7, 11, &c. If both have for their lowest figure 5, or 
one 5, and the other a cypher, 5 is a common measure ; 
ind if both have cyphers in units place, &c. cut off the 
cyphers, 10, 100, &c. being a common measure. 



Bring the following fractions tj their lowest terms, viz* 



13. 
U 
15. 

la. 



IS 

SI 

ZM 
ft 



Antu;, 



6 

r 
i 



K 



17. 
18. 
19. 
20. 



lrl%Answ 



48o» 
ISO 



I 

3e 

TT 

I 

I 



ProblM 



: 



r 
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Rtde IL 

To change or reduce a given fraction to another which 
shall be equal thereto^ and have a given denominator. 

Rule. 

Multiply the given denominator by the numerator 'of 
the given fraction, and divide the product by the denomi- 
nator thereof, and the quotient will be the numerator of 
the fraction sought. 

Otherwise thus : 

Divide the given denominator by the denominator of 
the ^iven fraction, and multiply the quotient by the 
Bumerator. 

JExamples. 

^1. B educe | to a fraction whose denominator shall be 
15} jinmij. 

22. Bring ^ to a fraction whose denominater shall be 

23. Reduce both | and 4| to fractions whose denomina- 
tors shall be 112? Anm. ,Vt an J /tV 

24'. Reduce } to a fraction whose denominator shall h% 
100? Answ. tVs- ^ 

25. Reduce | to a fraction whose.jlenominator shall be 
100 J? Answ, tVw 

Froblm III. 

To reducie ^ny given' fractions to others^ which~ shall 
baye one common denominator. 

Ruk. 

1. Fmd the least nuipber which all the deoominatore 
of the given fractions will measure, for a common deno- 
minator. 

2 Reduce each fraction to another whose denominator 
shall be the said common denominator* 

Exmnpk$ 
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Examples, 

E educe the following fractions to others e^ual thereto, 
nhich shall have a common denominator. 



■*"• ^ J w ^ yiftyio. TT TT T^ t5 

07 ^ i. I 2 - ■ - 6o 4 6 3a 8 4 

-^'' ^ T T T •*— *- TTB T-J^ T^^ T7» 

28. 3 4 6 , 3Sl 4i6 43a 

SO 2. i. S ^ • 5 6 tfo 5o 6 3 

32. i 3 13 47 80 42. 91 loS: 

SS. r* •* *• i"? - 2«o 135 ai6 JL30 

**• TT 15 SV T^ ^ -S^V -^^IS Ti^V iJt 

Problem IV, 

To reduce an improper fraction to a whole or ouxed / 
■Qmben 



Ruti 



t4 





Divide the numerator l)y the denominator, andtheq^f. 
iient is the whole or mixed number required* 

4 Exaviples, 
34. Bring -^| to a whole number? 

<|4 

8 

^Problem V^ 

To reduce » whole or mixed number to an improper 
f fraction. 

I. A WhoU Number. 

\ 1. Subscribe 1 under the given whole num1)er, for a 

' denominator to express it fraction-wiscj $,-•} 17, y. 

K 2 2. But 
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2. Bat if it be required to reduce b^ whole number to a 
fraction, whose denominator is given : multiply the said 
whole number by the given denominator, for a numerator 
to the said denominator. 

As suppose 7 given to be reduced to a fraction whose 
denominator shall be 4; now 7. multiplied by 4 makes 2S 
for the numerator of *^, the fraction required. 

Examples* 

43. Bring 5 to a. fraction wiiose denominator is 19 ? 

Answ, 9^. 
4^' Reduce S to a^ fraction whose denominator is 18^f 

jinsw. *^J. 

45. Reduce 6 toft fraction whose denominator is Idf 
AnstVi $5* 

> II. A mixt Number. 

Multiply the whole number by the denominator of th« 
annexed fraction, and add the numerator to the product 
for the numerator of the improper fraction required, and 
the denominator of the fractional part is^ the- denominatoc* 

AppliQaiion. 

£.et S^ bt given to be reduced to an improper fraction, 

i multiply 3 by 4 and the product is 
3^ S;^ 12, to which adding 2 the numera- 

2 4 tor of the fractional part, the sum 

— — 14 is the numerator of the fraction 
An9W* i Answ, '^^ sought, and- 4 the denominator; so 

— — then '^ is the improper fraction 

equal to 3^ ^. E, /. 

Examples, v 

Reduce the following mixt numbers to improper fracliona* 

4(3. 3j% Answ. \\ 

47. 3f t V 

48. 55\\ »T*« 

49. lOJ 8^/ 

50. 31^^ ^ Vp^ 

51. $bH V^ * Of 
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()f Compound FmctioMtk 

Problem VI. 

To reduce a compound fraciioa to a simple fractioB. 

Eu!e^ 

MuHiply the numerators together for a numerator, and 
the denominators for a denominator. 

, 52. I ot^^yO?^\^An8W.^\^ 

5S. I of 3 of I 14 or I 

54. fofi^ II 

55. i of^ « , 

Noie. If any denominator of 1 member of a compound 
frattion be equal to the numerator of another member 
thereof, these equal numerators and denominators may be 
erased, and the other n^embers continually multiplied, (aa 
^ Rule) will produce the fraction required in lower 
terms. For instance, if it be required to reduce | of J of 
^ to a simple fraction, erasing the equal numerators^ they 

2 3; ^r 
will stand thus: — of — of — then 2 being the only nume« 

S ^ ^ 
rator not erased, and 5 the onTy denominator, the fracti- 

on I is that required, and equal to the fraction which wx>uld 

be produced by the continual multiplication of the nume« 

rators and denominators : for it i» manifest the numerator 

2 of the fraction f is to be multiplied by 3 and 4, and the 

denominator 5 by the same, in which case the fractioa 

produced wiU be equal to the fraction multiplied. 

Probkm Vlt 

To find what fraction of a higher or greater denomifi»< 
tioD^ a lesser or divers lesser denominations are. 

Rult, 

Reduce the giren ^nominators to the lowest mentioned 
for a numerator, and unity, of whlch^ they are to be the 

K 3 * fraction 
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fraction to the same, fiur a denQmioaior^ and bring the 
fraction so found to its least t^rmsj 

AppUcaiicn, * 

Soppose 17«. 6ff. be given to s. d. L 

find what part of a pound it is, 17 6 I 

I foriijg 17«. 6d. into peace, the 1^ 20 

least denomination mentioned, ' — 

and find it 2 10 pence for a nu- 21 10(7 20 

nerator, and then 1/. brought 3)* ^ 12 

to the same name makes 24-0<^. 24'|0(3 ■ 

for a denominator^ and J^§ re- 240 

duced to its least terms is I of Answ, J 
» pound equal to 179. 6ia. 

• 

Examples. 

56. What part of a pound is 13*. 4^, f Angw. $ 

57. What part of a shilling is 3d. f 

58. What part of a yard is 3yr*. %na,J 

59. What part of a Ci»t. is 3qrs. I4.tfe T 

60. What part of a pound i87o«. lOdrs, % — — 

61. What part of a /. sttrl. is 1.7/. 9\d, ? 'il\ 

62. What part of a hogshead is 9 gallons f -= f 

63. What part of a day is4Ao. 20wii. ? y| 

64. What part of a ft . Troy is 1 Oos. 10$[itf/. IQgr. ? — 4-§^| 

Pro6Arm VlII. . 

To find the value of a fraction^ viz. Having given a 
fraction of a greater denomination;, to find bow many of 
the lesser are equal thereto. 

Rule 

Multiply the numerator of the given fraction by that 
number Which one of the greater cantaineth of the lesser, 
and divide the product by the denominator^ and if any 
thing remain, multiply the remainder by the number 
which one of the denomination last found the contains of 
the next lesser^ and so proceed till nothing rema'ms, or the 

lowest 



X 

IS 

7 

TT3- 
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lowest be come to, and. the several quotients express the 
denominations equivalent to the (Taction given. 

, ' Application, 

7 « Let |. of a pound be given to find its 

20 value ; I multiply 7 by 20 the number 

• of shillings in 1/. and the product 

8) 140 * 140 I divide by the denominator 8, 

■ ' and get the quotient 17, the number 

17 4remaind. of twentieth parts or sbyii&gs; and 4- 

12- remaining, I moltiply by )2, "^nd 

■ ' again divide the product by 8, "find 

8) 48 th|8 quotient § for pence, and no- 

— -. thing remaining, I bring the quoti- 

6 ents together, and thereby find 17*. 

6d, the lesser denominations, equal to 

AnWD, ns, 6d, J/. . 

BxampUs.. 

(J5. Fmd the value of §/. ? Answ, l^s, ^d^ 

60. How much is J^ of a shilling ? ■ 5rf. 

67. What is the 4 J of a yard ^ ' ■■■ ■ ^rs* 3nai^ 

68. How much is | of a Cwt. ? Sgw*14Jb». 

69. How much is ^^^'^ of a ft- Avoirdupois? 7os. lOrfn 

70. How much is $|^ of a /. sterling? — 175. 9id^ 

71. How much is f of a Hhd. of wine ? — — . 9 gallons. 

72. How much is jf^ of a ife. Troy ? 

Anw^. 10t>a lOrfwf. lO^f. 

Problem Ixl 

To reditee a fraetioB of a l^wer deneoniMAion to a^ 
fraction of a higher. 

Rule, I 

Make it a eompound fraction and reduce it to a simple 
one. 

Application. 
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Application, 

X 

Let it be required to bring | of a ^hilling to the fractioa 
of a pound. From what bath been remarked it will bt 
very easy to conceive that ^ of a shilling is | of ^^yof a 
h which being; reduced to a simple fraction becomes ,^5 of 
a /. equal |«. 

Examples, 

73. What part of a L\n id. f An^io, ^. ' 

74. What part of a ft. Avoirdupois is f. of an ounce ? 

f Answ. ^^, . 

75. What part of a Cwt. is J of Ift.? ^^ 

76. What part of a yard is | of a nail ? «.««• ,^ 

Probletn X. 

Tq reduce a fraction of a higher denotoination to ibfr 
Araction of a lower. 

Rule. 

Multiply the numerator of the given fraction, by that 
Bwnber which 1 of -the higher contains of the lowep, foe 
a new numerator to the denominator of the given fractioa. 

Application, 

r 

Let it be required to bring | of a t. to the fraction ef t 
•hilling;. multiply 7 by 20, I find the product 140, m, 
'Jo of a shilling, (in its least terms V-) equal to ^/. 

77. What part of a shilling is |/. r Answ. %^. 

78. What part of a penny is ^1^ /. f —— Jf § of f 

Problem XL 

To find what part of a greater Ri>mber aoy lesser nam- 
bcr is. 

Rule 
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_ " Rale, 

Mak« the lesser the na{xi€rator, and the greafer the de* 
nominator of a fraction^ and reduce the said fractioa to its> 
lowest terms. 

So if it were required to know what part \5 is of 20^ I 
say 4 4, (NT its lowest terms ^. 

QUESTIONS relating ta Reduction. 

Siffjt. How mustl reduce a fraction tio its least terms f 
Answ. By the measure^ the greatest of ihe numerator*. 
"Which. likewise will measure the deaomniator; 
Diride both the terms, of the fraction ; 'twill find 
The terms of a fraction the least in their kind. 
But rather than thus it may probably please 
The least numbers to approximate by degrees: 
If the. numbers be even still '2 will divide. 
But an odd number always in odd must be tiy'd ; 
If cyphers end,— both of like cyphers deprive;. 
5, or 5 and a cypher? — divide them by 5. 

« 

fi. How shall I bring a ft^attioa to another, which shall 
have a given denominator ? 

A, Make~ the denominator of the given fraction the Erst, 
the numerator the second^ and the given denominator the 
third number, ef a stating in the Rule of Three, and find, 
a fourth proportional ; which will be the numerator to the 
given denominator. 

2. How must I reduce fractioQS of different denomina- 
tors to others having one common denominator ? 

A. Find the feast number which all the denominators 
of the given numbers will measure, for a common deno- 
minator, and reduce each fraction to another whose de- 
nominator shall be the said common denominator, 

©. how must I reduce an improper fraction to a whole 
or mixt number ? / 

A. Divide the numerator by the denominator. 

Q How must 1 make a whole number an improper 
frac tion 

A^ By 
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A. By subscribing 1 under it for a deaominalor. 

Q, ,But if the denominator be given ? ' 

A. Multiply the whole number thereby for a nume- 
rator. 

^. How must I reduce a mixt number to an improper 
fraction? 

A. Multiply the whole number by the denominator of 
the annexed fraction, and add the numerator to the pro- 
duct for the numerator, and the denominator of the frae« 
tional part is the denominator. 

Q. How must f bring a compound fraction to a simple 
one ? 

A. Multiply all the numerators together for a numera* 
tor, and the denominators for a denominator. 

it. How must I bring numbers of lesser denomin&tfone 
to the fraction of a greater ? 

At Heduce the given denominations to the least mentioo- 
ed for a numerator, and 1 of the greater to the same for s 
denominator, 

Q» How must I find the value of a fraction, which is m 
part of a unit of coin, weight and measure, fyc, f 

A, If of coin, weight Or measure the fraction is asslgnMj 
In the tables the fit multipliers we find, 
So multipjiy by 20 the given numerator^ 
The product divide by the denominator. 
The shillings contained in the quotient are found ; 
If the fraction propos'd be the parts of a pound ; 
Multiply next by 12 the remainder from thence^ 
The product divide as before for the pence; 
Repeat the like process again and again, 
Till the lowest name's got^ or till nothing remain. 



CHAP. ni. 

ADDITION OF FRACTIONS. 

Rule I. 

IF the fractions have a common denominator, add the 
nunaerators together, and under their sum place the 
common denominator ; if the sum be an improper fraction 
it may be reduced to a mixt number^ if q^t to the least 
terms. 
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Examples, 
£1] [2] [S] [4] [5] ftf] 

11 I It 9 'Oli 

T * TT -ST 15 TT tf: 

— - *j 4i a H 

t 4 _ - - - 

Rule EL 

If the fraction have different denominators reduce tbem 
to equivalent fractions which shall. have one conunon deno- 
minator, and add the said equivalent fractions^ (<^ last 
Eule.) ., 

Application. 

4.... ..6 12com«^en. If ^^ \ and 1 were given t# 

1 8 ' be added, I find 12 the least 

|....«,d common denominator, and ^, 

' -1^ a^id /^, equal to the given 

14t 23 fractions, which having a 

— . common denominator may be 

12)^3(1 added, and their sum is \i, n 

12 which brought to a mixt num- 

*— ber is \\\, the sum of the 

1 1 given fractions. 

12 
7. Add I f and | together. Armv. 1} 

9. i IJ If 

. 10. — — J and I • . IJ 

11. j. i I Ij 

12. ^«^ ^^ ^1, ^ ... ^y^ 

1« 1 I I I I • . «7l 

i* * I ^ *andA i- 3|JJ^ 

i5 a U t\ * ^f Si 

I ijtt/ifin. 

To add mixt numbers. 

Add the fractions aiif before, and if the sum of the frac- 
tions fonnd be an improper fraction, reduce it to a mixt 
number, and add the integral part with -the wbole num- 
bers of the given mixt Humbert. 

Application, 
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Appiicatim^ 

So 5 i, 7 } and 15 being gi?en to be added: I first 4d4 
♦he sum of ^ and ^ to be y 
which is found ^ual to 1 ^ I put 
^own I ^fo^ the fractional part 5 ^ • . ; 4 (8 
of the sum and carry 1, the in- 7 J ... 7 
tegral part to the units of the 15 
given whole numbers, and add* 
ins: them the sum is found 28£ 



28 I 11 



Examplei* 



8)11 
1* 



116] [17] [18] [19] 

'327 i 97 I 84 4 12 19 2^ 

a* I 3«i*5- §9 i 00 18 6 IJ 

^5J: 124 /y }7 -s^ 00 04 7f?i 

54^S*7 154V ^T 0^ ^2 3|^J 



aUESTlONS /or ^ercww. 

1 . A noerchant bays 5 pieces of eloib, the first was 
40 I yards; the second 274 yards; the third 34 -J- yftrds ;. 
the fourih' 43 f\^, and the fifth 39 ^ yards : I doure io 
know how many yards were in the 5 preces ? 

Answ, 186 -7^5 yards. 

2. Bought 4 bales of spice. N*', 1, weight 150 ^ft.? 
K« 2, weighl IS^Jtfe-; N«. 3, weight 162* ft-; N« 4. 
Height 170 i tb • Wow many fe. weighed they togetlier.^ 

Answ. 623 V^tb- 

3. A grocer sold the following parcels of sugar, rtt. 
leiffe.; IQ^ife.; 13|tb.; 20^ffe.; 25,?^^.: 30Jtfe.; and 
i J ^Ifa* : I demandhow many pounds, he sold io ali ? 

Answ, 136}2ft. . 

CHAP. ^ 



■V 
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CHAP. IV. 



SUBTRACTION OF FRACTIONS. 

t 

SUBTRACTION of Fractions is the taking of aC lesser 
Fraction from a greater ; likewise, a mixt Number or 
Fraction from a greater mixt number or a whole Number. 

I. Fractions xffhich have a common Denomituitor, 

Subtract the nnmerator of the less from the numerator 
•f the greater, and to their difference subscribe the com- 
mon denominator * so is this new fraction the difference of 
the given fractions. ^ 

(1] [2] [J] [*] [5] [6] [7] 

From I I I n li i*T i'r 

Take i J J II - ,'» t'r . il 



Bern. ^ 



n. When they hate not a common Denominator, 
Beduce them to a common denominator^ and then Werk 

Fitom J take |. 

^ . . . 21 1 (24 common Denominator ; 



. . . 21 1 
. . . 16> 



I ... 16 > Numerators. 



jinm* ^^ 5 

[83 [9] [10] [11] [121 [13] [143 

From 44 I h -tV^ %^ ill m 

Tak€ f i i 1% i| Hi ^Vr 



Rem. 



III. A 



r J 
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Ill, A Fraction from a whole Number, 

Subtract nhe nunl^rator of die fraction from its denomi- 
nator, and place the remainiler over the denominator, Jor 
the fmctionai part of the dillerence sought; then subtract 
1 from (he givtrn whole number, for the integral part of 
the remaindtr ; so is a fraction or mixt nuiAber found 
which shall be the remainder or difiereace required. 

Application and Reason, 

Let it be required to take J. from 2 ; I take 1 the nume- 
rator of J from the denominator 4, and 3 

the remainder 1 put, for a numerator over' From 2g 

the denominator, viz, |, the fraction* re« Take 0\ 

maining; then I take 1 from the given — 

ivhole number 2 and 1 remains; so is the Rem. )^ 
remainder found 1^, S. E. I, 



[15] 


[16] 


[17] 


[18] 


[19] 


[20] 


From 1 


3 


7 


8 


9 


12 


Take OJ 


o| 


ftr'5 


Ok 


Of 


oj 



In like manner* to subtract a mixt number from a whole 
^ number, subtract the fractional part as above^ and to ihi 
lesser whole number add^l ; the sum take from the greater 
whole number. 

' [21] [22] [23] [24] [fl 

From 2 3 7 II ' 135 

Take H U <^^% ^il ^'^'^ 



IV. A Fraction or a mixt Number from a mixt Number v^ 
" the Fraction to be subtracted is the less* 



Subtract the less fraction from the greater fractioD, 

the less whole number from the greater. . 
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[26] . [27] [28] , [2^] [30] 

Firom 2f . 4^ ' - 9J . 22]^' ^ 127A^^ 

Take 0-J Ij, 9^ .0^^ 6(),V^ 



Rem. 2| 



[31] [32] [33]- [31] [35] 

From 7i. .21(24 27 H J^^J 120^^, 185i?§ 

Taketf.,.ia OJ in 23 a^ O^C^ 

Rem. 4. « 5 



V. ^ Fraction or a mixt Numher from a m^u Number when 
the rraction to be subtracted is the gnruii\: 

1. Reduce the given fractions to onp common dcnoxni- 
nator. 

2. Then subfract "the numerator oftne greaier fraction 
from the common denomiuator, and to ihe rtmainder add 
the numerator of tlwe lerser, the sum is the numerator to ^ 
the common denominator, for the fractional pan of tlie 
remainder. 

3. Carry I to tlie lesser wliole number, and subtract 
Ihe sum. from the greater. 

Application, 

Let it be required to take 2|. from 5^ ? 

The given fractions being brought 
to one common denominator wili be \ i^|.<.2 

and^; I take the greater numerator 3 2^... 3 

from the common denominator 4^ and 1 ' 

remains, which added to 2 the lesser Rem. ^| 3 

numerator, makes 3 for the numerator 
of the remaining fraction .^ ; then I carry I to 2 the leaser 
whole' number, makes 3 from 5 and 2 remains; whence 
the remainder sought 'n foOnd 2|. 

' L 2 Examples. 
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ExQinplts* 

[36] [37] [38] [39J [40] 

From 2? 9^ 19^^ 13^ 12^ 

TakeOj 6^ 0^ 94f 9| 



QUESTIONS. 

m 

BuHi, K What li ibi ditti^ience of ^^ And (] f 

8. What difieri ^y From ^ ? ^nitv. ^Vt. 

3. 3iVhPt is the diffisrence between 10} end 12^ f 

4. What diireri f ^. from 48 ? Anm 47 tV* 

5. Bobgbt a piece of cloth containing 47 ( yarde, ef 
which I cut 24^1 yards ; I demand bow much I have by 

me ? ^/insxv, 22] ^ yards. 

0. A man had 4 bags of money, containing in all 500/. 
in the first was 130?; in the second 974^; in the third 
1 10^^ : I want lo know what was in the fourth ? 
Antw. ]61|/. 



CBAP. V. 
MULTIPLICATION OF FRACTIONS. 

Rule. 

Multiply the Numerators into each other for the Nu- 
merator ; and the given Denominators for the I>enomina« 
tor of the Product. 

Application* 
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Application, 

M N Let'the fractions M N be given to be 

a 2 3 c multiplied, the numerators 2 and 3 be- 

■ ■ ing multiplied into each other make 6 

h 3 ■ 4 d for the numerator of the product O^ 

6-7 — e and 3 multiplied into 4 makes 1 2 for the 

— — deuominator; so ^^ or i is the pro- 

12 / duct found by the Rule. 

^24 A 36 

If whole numbers or mixt numbers be giren to be mul- 
tiplied, reduce them to improper fractions, and multiply 
them by the Rule, and>if the product be an improper frac«*- 
lion, it may be brought back to a mixt or whole numbej.. 

Extuttpi^s,^, 

^ multiplied by j- produces |^» ^ 

3 7 

5 8. 

21 



40] 




5 



Multiply the following fractions* 

5. 4t hy 4 J jinsw, 1 

6. 4H by T^T ii' 

'•2 3 :? — / ^ 

JVlort. Where several fractions are to be multiplied, if 
the numerator of one fraction be equal to the dt nomina- 
tor of another, these equal numerators and denominators 
may be omitted. . 

Multiply 2 by i ? Anm, 1 "^ 

^2 1 

^.expressed fractionally is v — • — 

C 1 2 

L 3, , Multiply 



r} 



12C 



Multiply the followiDg i 



>. S by I An$w\ 2 J 

10. 5 by i I 

U. 12l?y f — — 4 



1% 9 by -I ^fim. 1^ 

13. 24 by I — — 2a 

14. 60 by yV 8 



m. 



Multiply 4^ l>y 4, 

7 ' 



Anm. -17|. 



31- 

7« 



124 



■4 
-1 



7)124 



17f 



15. 8 by 5| i^n5ti7. 45^ 

16. 3jby 5 18| 

Multiply 8^*^ by 3 1 
12 8 



17. 24by6| Jnsw. 164 

18. U3 by 54 — 6W 



F 



101 



12- 



-27 

-8 



«727 

S6)2727(28|§ 
192 



807 
768 

3.9 



19. Multiply 19^ by 23 A- 

20. ■ 8§ by 10 1 
«1. —75 J by 100 f 
82. 35ii by 11 :|^ 



Anslw, 



466{} 

93f 

76254. 



Remarh 
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Remark. 

Although the Rale before delivered be ^iniversd, as 
appears by the foregoing examples, yet the iblldwiiig 
aiethod will be genefaliy more convenient -in practice. 

L To Sftdtipy^u tc/hoie Nihnber by a Fraeiion. 

Ride. 

Multiply the whole number' by the numerator of (he 
iraeti&B, and divide that prctdcict by the denoiiMliator* 

Application. 

ABE Let 4 b> multiplied by |; 4 maltsplifd 

Sc . by tbft numerator 3 makes 12, which pro>* 

•^— — % duct divided by the ^Denominator 4« the 

•W quotient is S, which, is the product of 4 

mnitiplied by |, 

Cor. Since 1 doth not multiply a number, it follows, 
that when the numerator of a fractioR is 1, the product 
IS found by dividing by the denominator. • 

Let the examples II. be .done ^ this* 

Again, 

To multiply a whole number by the integral part of th« 
mbct number, and. then by the fractional part, and add 
the products together, 

Appiicaiion. 

As suppose it wds tecpiir^d ta 
5| 5-f mult^>ly 8 by 5 and | ; first, 8 

mukiplied by 5 is 40 and 8 ia- 



> J 




222140 40 / to 

] 5| 4 2|V an 
X . i 21 1 sum 



45^ J proliuct required 




CHAP. Vl. 
DIVISION OF FBACTION& 

Maltiply the Numerator of the Dividend by the Deno- 
ninatorof the Divisor for a Numerator, and the Denomi- 
nator of the Dividend by tlie Numerator of the Divisor for 
the Denominator of the Quotient, Appli^ 



m I 



12$ 



JOivUion qf Fractions. 



Bookll. 



application. 

Let 3 be to be divided by ^, 3 ("the A 
numerator of the dividend) uiultipiy- a ] 
ing 2 (the denominaior of the devisvr) — 
produces 6 foi; the numerator of the h 
quotient, in like manner 4 multiplying 
1 produces 4 for the denominator of 
the quotient, which is | or 1^- 



B 

3 c 






4 d^ 



6 

/ 4 
C 



n tf. It 



iVb<<. Whole numbers or mixed numbers must be reda« 
ced to improper fractions. 



t 

4. I 



1. 
2. 
S. 



by 5; ./Inatr. 4 

by| 

by! J 

byf 



I 



2 K 



5 
6. 



6 

•4 



7. V§* 
8» 1 



by i Amib. 2 

by 4 — i>, 
by W — 



I o 

17 



Divide | by 3 



n. 



1^ 



§. 5 by 4 Anm. 
d. I by 10 
11. I by 24 



12. Vi by 00 



Divide t by 2f 

2 



2 



T 

I 

1 I 



in. 



2^ ^2 



2 10 



(&«•* 



2 



13. 
14. 
15. 



4 by 
10 by 
24 by 



16. 60 by 



i Answ* 

2 

T 

$ _. 

xf 

I 2 



Divide 2J by 



X 

a- 
2i 



4H'r 



10 2 

10 

2)10(5 



8 



•'Wi:W-i 



17. 1 by 
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17. 
18. 
19. 
20. 


\ by 4i Answ, ^ 

X by i| — 1 

t by li A 

7 by 2i 2i 


^1. 4^ byS 

22. 1^ by t 

23. 1| by i 
24; 25 by | 


1 




Divide 3 by 4 i 




I 



2t 



S 



7r^ 

imr-nrfiwrriMMiip 



Sd. 7 by 8|/(iMW.Sl 
m «4 by 5 —^5^ 
a?. 34 by 32 9 

28. J J by 15 — -i 0,V 



99 
30 



. 108 by 61 ^fMW. 104 
.119$ by S — H|f 

31. 35 by 9i . — 1H 

32. 5^ by U p^— 0^ 



V. 



Divide 5 ^ by 6 i 



J6. .IS 



Antw. II 



33. 9 I by M^Anxa. U 

34. I A by 5,5^ 

33.«fby 5t . i/j 



2l 

T5(J 



36.1^1 by 4* i/iMW. 2^ 

37. 00 ^^^by 26',.^ 2i 

38. It by ^\ -Of 



Note. Wheti the denominator of the dif isor and of the 
dividend are equals the quotient msiy be found bj com- 
mon Division^ m. by dividing the numerator of the di- 
vidend by the Numerator of the divisor^ rejecting the 
common denominator entirely. 

As suppose I to be dividend4>y f, 3 diJridiiig 4 the ^t«o. 
tient is 2, which is likewise the quotient of ^» 3 dividing^ 
(See the Example^ Case I.} 

Now 
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Now this rnle may be made very extensive or universal, 
t^us : reduce the divisor and a dtvid[end to one common 
denominator, and divide the n,utnerator of the dividend by 
the numerator of the divisor. 

As if 5 were to be divided by ^j ^ is equal to J, and I 
dividing 4, the quotient is 4, the true quotient of ^ di- 
vided by J; or if -J be divided by |,i. e. J, 4- by dividing 1 
the quotient is \, 

Note, 2. If a whole number be to be divided by a frac- 
tion, multiply the whole nuniber by the denominator of 
the fraction, and. divide the product by the numerator 
thereof, thus 48 being to be divided by ^, the quotient is 
48 X 7 

=84. 

4 

To divide a fraction by a whole number, multiply tlie 
denominator of the given fraction by the given %vhole num- 
ber for the denominator of the quotient, and make th« 
numerator of the given fraction the numerator. 

Thus let the examples of the second class be resolved, 

'Jo divide a mixed number by a whole number. 

1. If the integral part of the'mixt number be les» thaa 
the divisor, chanj^e the mixed number into an improper 
fraction, and divide t1ie said fraction according to last. 

So 1^ being to be divided by 4 ; the mixed ji umber re- 
duced to an improper fraction makes -^j^, which being di- 
vided by 4, makes the quotient f J, 

2. But if the, integral part of the mixed number be greater 
than the divisor, dtvide th6 said integral part by the said 
divisor, and if any thing remain, reckon it together with 
the fractional part, a mixed number to be divided. 

So 13 ^^divided by 4 quotes 3 tf; for 4 in 13 is 3time«, 
and 1 romains, r/z. I ^. which divided by ^4, as above, 
make 



s 



XX 

asr 



If nothing ren^ins after the divisor divides the integral 
part, ihen divide the fractional part as before. 

Examples, 

?9. Divide 25i by 5 Jnm. 5 * . 42. 91 by U. Awf. 4. 

40. Iibyl5 ^^^ 

41 UQJby 8 I4fl 



I 
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Here I hare a mind to shew how several questions, 
usaally solved by the Bule called Positioiu, may more ea- 
sily and intelligibly be solved. In order thereto it is only 
necessary to consider the contrast, already taken notice 
of between Addition and Subtraction; betwet^n Muitipli- 
cation and Division, viz. thai whatever b ejected by the 
one is unravelled by the other. 

One being asked how old he was answered, if my age 
be doubled, the i and ^ of my age added to it, more V 
year, I should be 100 years old. What is his age ? 
Answ. 36 years. 
Here from the last number 100 given I easily discover 
the number sought: for being doubled, i. e. multiplied 
by 2; the ^ and ^ added, that is multiplied likewise by j^ 
and ^, the sum ot the products morel, makes 100; con- 
sequently the sum of the products is 1 GO less I. viz 99. 
Then since the numbei sought multiplied by 2, by ^; by ^, 
respectively, the sum of the' products is 99 ; if it be multi- 
plied by ^j, Xhe sum of these n^ultipliers, the product will 
be likewise 99. Therefore we have given the product 99 
and the jnultiplier 2|. to find the multiplicand. 
From 100 
Take 1 

2J=11. .99 2| 99 

4- 



4 4^^1 



4 

11 il 11)396 

4 396 36 



11) 396 
36 
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CHAP. vn. . 

THE RULE OF THREE IN FRACTIONS. / 

I. npHE Rule of Three in Fractions, is analogous to the 
\ X Rule of Three in whole Numbers, both in the Stating 
and Operation^ For ,_,|^ 
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The first and tliird number or fraction must be of th« 
same name or kind, and reduced to fractions of the same 
name or denominator* 

Multiply the second and third terms together and divide 
the product by the first; the quotient is the fourth term 
required; due regard being had to the rules laid down for 
multiplying, dividing and reducing fractions. 

Note, When the first term is 1, the fourth is found by 
multiplying the second and third; and when the second 
or third is 1, the fourth is found by dividing the other by 
the first* 

Examples^ 

1. If |:lb of sugar cost ^. what cost |tfe ? 

ft «• ft 

I 1^ .^ 

Divide by — ^^ — the product of | into }, 

2. If I of a yard cost -Jf/. whatVill | yard cost? 
Atisxv, \0s, 

3. What will |ft. cost, if |^: buy Jft.? 
Answ. 4/^</. 

4. If 19 Jft cttst^y. what quantitity can I have for |#, t 
Anm. |ft. 

5. What will \ Cwu come to if 6| Cm. cost 2\ \Lf 
Anew. \l. 12*. 2\d, 

^. How many ft of pot-ashes can I have for 12^ if 
1ft cost 1 \d: Ansu)^ 7ft. 

7. If for 10^9. I buy one hundred of oranges; how 
many hundred can \ have then for \05\\sJ 

Armo, 10^ hundred. 

8. If 1ft of any thing cost S\% what will J come to? 
Answ, 4*. 7 gfi?. 

d* How m^ will^ C«v/. oome to, at the xate ^ ]5|#w 
the Cu;^. Amw* 35. 1]^</. 

Although the method before laid down be universalW 
applicable, aa by the foregoing examples appeareth, yet 
there are other methods more ready and accommodate in 
practice ih some particular cases* 
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Rule I. 

If the first and third terois be fractions, ttnd tlie s^con^ 

*Ft, fedbce tibe said first and third to one comman deno*' 
inator ; then rejectirig the denonrinators, I make the wa^ 
merator of tbe ftrst, the first term, and the Numerator of 
the thirds the third term^ a|id work as in whsle numbers^ 

Application^ 

10. If ^ yard of linen cost 2s. what cost || yard at that 
rate ? * - ' ' ^ 

2)6, 16 |=:t§ 40 2 45 

,.. ' ■ ^ 2 



3, 8 



3 f^==tl . ^10)910 



24 ^7?52:7. 2fj. 3d. 

2 

48 common denominator. 
H. If-I^ of a poxind of tea cost is 9d, what cost Jft. ? 

12. If ^ yard cost 9*. 4-Jc/. what cost | yard ? 
Answ. 1 6*. 8rf. 

13. If ^ of a pound Troy cost \0s, Qd. vrhatcost J^? 
Answ. 21. 13*. 1\d, 

Rule IL V 

If of the iir^t and third term* one be I, and the other 
a fraction, put the denominator of the fraction instead of 
1, and the numerator in the. place of the fraction^ and 
work the question as in whoie'numbcrs as before. • ^ 

Application,, 

14. If 1 ton of tallow cost 35/. what cost | of a ton ? 

4 35 3 

3 . .- 



4)105 



26/. 58. 
M 15. If 



t$if 1^ ttuk xf Three in Fraethmp Book 

15; If 1 ounce of silirer cost 5s» how much cost j. of a^ 
ounce? Angw.$a,i^d. 

1^. At 25*. ^ Cwt. tow naucii will { of a C. qort^ 
Aruw. 18«. 9d. 

17. If the freight of a ship ^ 247/. Idt.dif. what mart 
A B receive for his ^V thereof? Amw, 77/. Ss. 1 1 id. 

.19. What will 1 y^i:d coflae to, if ^ yard cost I8rf. ? 

. i^'^' 2«. . . , 

19. If. half a quarter of Flanders lac^ cpst 3*» what it 
l^atayard? Angw. }l, ^. 

Eule in. 

OF the first and thkd, if one be a whole number aiii 
the other a -fraction, multiply the whole number bj the 
denominator of the fraction and work as before. Or if 
vOne be a.whole number ^nd the otj^eir a mixed number, 
bring the ^ixe^ number to an improper fraction an4 puf, 
the numerator' in the pl^ce of the fraction or mixed nnm- 
^r, and multiply the whole number by the denomuia?^ 
4or of the fraction and place the product in the room of 
the said whole num ben 

Application. 

?0, If a piece of cambric 15 yards long cost 3/. 15^^ 
what post i yard } . 

Yds. I. s.^ Yd. 

2 * 

— ' I. s. 
Half yards 39 . 5)3 Id- -I 

6)0 15^ 
Answ. 2«. Qd. 

21. If a piece of linen containing 40^ yards cost 30i 
what is the price of ^ yards^ Afwv. 3$. 7 W. 

22. If C>JC.ofgood8cost2Ul what cost 1 ton? 
Armx). 64/. 8*. IO|rf. ^ 

23. Bought a bag ot wool, wts neat 5| C. at Of. 6d. ^ 
stone ; what doth it amount to? 4nm% \QU 2$. ^d. 

Rnk. 



ft 
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Rule IV. 

If xhit %ec6fA term be a fraction' likewise, the iirsi and 

third beifig breti^ht to one d^momina^on, ttinUiply Hie 

first by ^he denoonnator of the second ibr a divisor, and 

tbe tbird. by the numerator of the second for a dividend, 

^Wido tbe last by tbe iirst and tbe qootient is the answer. 

Jfpplication\' 
' !^4. If j^ yard' of Flanders lace. cost |f. what cost 2 ? 




^nitt^. S-jj. or 2;. W. 
^^. At 1 1. ^ yai^, how much will 42 yards cost ? 

S2a. How mach wiU630tb. come to, at 3J«. ^ ft. ? 

27. If t of an ounce, AYoirdupois, cost l6id, what 

28. What will l^C. of pepper come to, if l5jft.co|t 



CM 



1^ »!■ 



>»*««<■ 



QUESTIONS /or E«?r«V. 

1 . What part of Sd. is | of aiT. ^ ^mw. ^ 

2. what part is 176 of 368 ? ;<in«w i^. 

3. By how much must I multiply 13| tt^t the product 
may be 49^ ? ^ Answ> 3|. 

4. Whatdiflers 7|i. from 3^«. f iinw. 2*. 8 J J. 

3. What number is that which wben added to \, tV ^^^ 
^^ together will make §4^ Amw. ygf^- 

6. What number is that, to which, it -f ^ of V' o^ i^i 
be added^ the total may be 1 ? Ansu\ ^^tt' 

7. A father dying teft his son a fortune, ^^ of which 
be ran out in 6 months; | of the remainder held him a 

M 2 twelvemontfc^ 



iS^ The Rule qf Thre^ in FmcHom. Book Q. 

twelFcmonth longer, at wbick time he iiad biwe ^IS/. left: 
Pray what did the father bequeath hiiii ? 
Anm. 1281/. \^s. b^d. 

8. A younger brother receifcd 57200/. wMch was just 
^^ «f bi§ elder, brother^s fortune ; and 3^ tiines tbe elder's 
n^oitey was \ as much agaih as tb« fatber was wcMb : what 
was that ? An§w, f 1000/. 

9. How many stones of J J foot long, | foot broad, an^ 
J foot thick, are equal to 50 sioncs of 3^ footiong, 2f foot 
braad, and 1^ thick? Answ. 571|. ^ 

10. A merchant batb | of a sLi,), and seUs \ of bis inte- 
rest therein for 250/. I demand the value of the whole ship 
at that rate? -4»ja;. 1333/. 6*.^8c?. 

11. How much will 2 bags of wool come to, N**, \,tiiU 
94^5 stone; N''. 2, 305J, at I0«. 6|(/. ^ stone; but 
4| stone of N*'. 2, are worth but 2j stoue of N*. I ? 

Answ, 127/. iOs. 4||(/. 

12. A father devised J 7 of his estate to one of his soni, 
II of the residue to another^ and the surplus to bis relict, 
ior life ; the children's legacies were found to be 257/. 3*. 
W^u difFereiit : what money did he leave the widow the use 
of ? ' Arms. 534/. '2«.^||i(/. 

13: If ^ of 4 of J of a ship be worth J of « of l\ of 
the cargo valued at 12000/. what did both ship and cargo 
sjand the owners in ? Anm, 15223/. 8*. 10|o|i. 

14. If a wedge of gold, weighing 17^^. be worth 67df/. 
what is the value of 1 ^^ grain ? Answ, 2d. " 

15, A man dying gave to his eldest son * of J of his 
estate; to his second ^ of ^, and ,v\hen he counted their 
portions, the one had 40/. more than the other; the re- 
mainder was given to the wife and younger children; how 
much had each? Answ. The eldest son lOO/. the se- 
cond 60/. the wife and younger children 440/1 

IC/. In the year I wrote this, if tQ my age you add 
t> i> t> (thereof) with y more, 
The number 74 will then be had : 
Ingenious youths my age explore? 
Answ, 36 years. 

l"?. A 



1 
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17. A in a tcoffle, seized on | of a paretl of sti^r- 
plunibs> B catched | of it out of his hands> and C mid 
hold on ^^^ more: D ran oAwith all A bad Teft, except ^, 
Mfhich £ afterwards secoved ftlily for himself; then A aM 
C jointly set upon B> nvhoin the eoiifiict, let foU i he bad# 
which were equally picjied'op by D and £. — Ethen littk* ^ 
ed down C'b bat» and to work they went anew for whal^ii 
contained ; of which A got ^, B ^, D |^, and C and E ^nal 
shares oi what was left of that stock ; D then strack ^ of 
wb^t A and B last acquired out of their hands; they with 
difficulty recovered |^ of it in equal shares again, but the 
othf'r three carried off ^ a piece of the same. Upon this 
they caHed a truce^ and agreed that the \ of the whole 
leii by A at fir^l should be equally ditided among them : 
How much of the prhse, after this distribution, remained 
with each of the competitors? /kuw* A got 2803— • 
B 6535— C 2438— D 1099^— E 4950. > 
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« 

CHAP. I. 

OF DECIMAL FRACTIONS. 

DECIMAL Fractions are » kind of fractions^ which 
?ary in the sane pnqportion, aad are managed by the 
same Methods dfQpmfAioa as whote Numbers are. 

For this puipose every Prober Ff%ctioD is supposed to 
bS reducible to another whose Denominator shall be 10^ 
100, fOOO, IfC. wiu Vnity with seme muUitude of Cy* 
pbers annexed: and Fractions with such Denominators 
wrm called Decimal Fractions j Such are i»e>. iVa* VbVts- 

As the denominator of a decimal firaction is always 10« 
or 100, or 1000» ffc, th^said denominators need not be 
expressed. For the numerators only may be made to ex* 
press the trufe taloe of a decimal : for thi» purpose it is on. ^ 
\y required to write the numerator* with a point before it, 
to drstiaguish itTiom a whole number, when it consists of 
as many figures as the denominator hath Cyphers annexed 
ao unity; so ,«^ may b# written .5; t^^^^, .75; tW7j» •^25. 

N. B. The point prefixed is called the Separatrix. 

M 3 But 
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But JT ihm numerator hath not so many places, a^i the 
denominator hath cyphers, put asmdny cyphers before it, 
tiiz, to the \^ft, hand as will nmkeu^p the defect; so write 
^1^ .05, TJ5JSV 005. " And tkus^ do these fcacUons receive 
tile form ot whole numbers. ^ ■ 

^ We may consider unity as a fixed point, from whence 
Wkole numbers proceed infinitely increasing; and deciniaU 
inHakely decreasing towards 0, as in the following - 

TABLE. 

to t* Oil rgt 



t3 2 



(OSoi - T. .XI ■>* g rt r* 



«■ 2 o 

e a V 



7 6 .5 4. 3 a 1 2 3 4 5 6. 7 ^ 

Whole Numbers. decimals. 

From this Table it is tnanifest that 

In decimals, .as well as in wholo numbers, each ficjure 
taketh it«i value b^ its distance from lyiits place; if it be 
in the first place after units (or ihot, separating point) it 
signifies tenths; if .in "the second, huQOredtlis, Sfc. de- 
creasing in each plae^e in a teu^d pr^poriion. 

Consequently every single. 6gur«rexpfi^sing a decimal 
hath for its denominator l^ with as many cyphers as tis 
place is distant from units "place* Thus 2 in the Table is 
tV 3 riz' ^ ** Tzz^'f^^' And if a deeimal be expressed 
by several figures, the denominator is V, with as many 
cyphers as the lowest figure is distant from uaill place. 
So 234. signifies ^%%%. 

A cypher (or^ cyphers) placed at the right band of a 
decimal fraction, altereth not its value, since every signi- 
ficant figure continucth to possess the same place^ So .5 — 
.50— .500 are all of the same value. 

l>ut a cypher or cyphers put to the left hand of a deci* 
mal, do alter its value, every cypher depressing it to ^^ of 
the value it had before, by removing every signiiicmBt 
figure one place fartbef from Ibe plji^e of wiits. 

So 
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So .5., ..05 .005, all express diiferent decimaKvis. .5 

Hence likewise may be ^i^served the contrary eilect of 
cyphers being annexed .to whole numbers, ancf decimals: 
Every cypher to the right hand of a whole number en- 
creasetb its value ten times ; but cyphers to the tight hand 
of adeciinai do not alter its value. Again, cyphers put 
\f9 ifie Mb band of a >svho)e nomber do not aker itii vaiiie* 
but every cypher put to the left hand of a decimal, deprcs* 
seth its value to the y^ of what it woutd be without them« 

So 5) ("five - ' -5) f T*5 

50 f.^ Fifty -^^Hj ) y|, 

- 500 ( ** } Five Hundred .005 T *M ^^^ - 

5000) (Five Thousand- .0005) ( ^^^^^ 

It is likewise manifest from the Tiible, that since the 
places of deciraali. decrease in a tenfold proportion from 
units downwards,, so t^oy coasequenliy increase in a tei^ 
fold proportion fron^ tli* ^right hand towards the leff ; as 
the places of whole numbers do, for ten hundredth parts 
make one tenth, ten tenths mako'l ; ten units ten; ten tens 
one hundred, *c. m.^o^zr^^, t§=^» 1 X 10= 10, which 
proves that decimals arevi^bjectto the saaie:kkw of notatiotk 
and consequently of opej^t ion, as whole nuinbers are. 

Decimal fractions of unequal denomiimtors are reduced. 
ta one tomm&n denominator; wh^n they «re annexed to 
the right Jiand of t4)ose whrchhaire ;fewer places, as many 
cyphers as make them equal tnfilaces, with that whfch hath 
most. So the«edeoimai«. .5^ .(% .If25, may be reduced 
to the deciipals .500, .040, .1259 ^hich have all lOQ^ 
for their denomittator. 

Of (lectmals, that is tl^ greatest, whose highest (][(ttre 
IS greatest,, whether they consist of stn equal or unequal 
number*of pfcces. Thus, .576 is greater than ,395, and !5 
greater than' .395, for if it be reduced fO the same deno- 
minator with .395, it will be .500, which is manifestly 
the greater. 

A mixt aumber, viz, a whole number vriih a decimal 
annexed is tqual to an improper fraction, whose numera* 
tor i^ all the lig^ures of the mixed, number, taken as one 
whole number and the denomjaator that of the decimal 
part. So 32. 405 is e^ual to t%%^» ^ >^ manifest from the 
iod laid down to redufe a minted number to an improper 

fraction^ 
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fraction, for 32 the integr|il part being multipli'- 

ed by 1 000 the deuomiadter of the fractional 32000 

part produces 32000, to whicb adding 405, the 405 

numerator of the fractional part, the sum 32405 ■■ 

is the numerator to 1000 for an improper fraction S2405 

equal to the given mixed number. 



- #i 



CHAP. n. 
REDUCTION OF FRACTIONS. 

« 

To JUduce a Vulgar Fraction to a JOkcimai. 

TO the Numerator annex a competent number ofCy* 
phers ; then divide by the Denominator and the Qao- 
ileot will be the Decimal required. ~But notf that the De- 
cimal inust always ^consist of as manf Pkftoes 9» .tfatit 
are Cyphers annexed to the Niiniei^itoiv 

Xxamples^ 

1. What d««tiDa} is equoi to ^f 

2. Reduce -J ^o a decimal equal thereto? 

3. What is the decimal equal to ^} 

4. Whit IS th« deeim%! equal to | ? t 

5. What decimal is e%\i^ ^ tc -^ ■ 

6. Beduce^l to adei^mal? - 

Y. What decimal is equal to U ? ' • 

8« Bring {J to a decimal? , * 

If the quotient dotb not consist c^ M maiif^ figarea m 
there ^ are cyphers annexed, Sfc. make up ^e deficiency 
by putting cyphers torithe left haii4 of the said qvoUoBl. 

JippHcatiai^ 

6|0)20|0 Let f , be reduced to a decimal 1 9imex 

■ ■ two cyphers, and the quotient results 4, which 

.04 beingone figure less thant he cyphers annexed^ 

p.....^ I put a cypher to the left hand to make up the 

deficiency* 
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9. What dccimalis equal to 3^? 
10. What decimal is eqiml to y*,? 
11* What decimal is equal tt)^!^ 

12. Reduce ^ to a decimal ? ^ :Anfuj. .33S5S ^c. 

13. Bring ^-J to a decimal? .73333^ 

14. What decimal is equal to -J^? — — .85666 
15» Redo€©^^t» a decimal? -i— .272727 
1<5. Reduce ,V to a decimal? . .037037 

17. Reduce-;^ to a decimal? .785785 

18. Bring TT tu f decimal ? .0769^307*0. 

19. Reduce fp toa deciinal ? . 195>30769 *c-. 

20. Bring ^ to a decimal? .57142857 ^c 

Problem IL 

*!r<> reduce the denomtfiations of money, weights and 
measures to decimals. ' 

Bring the given denominations first tor a Volgair AractH 
eOj and reduce sai^ vulgar ffrackion-td a deeimaL 

^. ReiNce ll^: totbe decimalof»po4ind? Anw3^*5^ 

2^2. Whatdecimal is equal tji 8*. ^^\ ^n^vo 4 * ^ 
whole being l/.f ' ^ j * ' 

23. Reduce \bs. to the decimtil of a potted? Answ, l75 

24. Reduce 8if. to the decimal of a shilling? ^nsw. .0^665 

25. Rad|[ce^. to tjkie decimal of a pound? .^luit;. .03333 

.26. Wh4ti3lbe decimal at/ ounces, m. 7 ^ ^ gg. 
Troy w/. being the mteger? ^ J -«««w. .-nv, v^^ 

27. What decioial of a Cwt» is 6ife il^ran;^. 405357 14 



9 
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Numbers <tf Divtr$ Denofuinations, 

s» d; 

Bring 17 6 to the decimal of a pound. . 
12 

21 10 «• d. Oi" 

3).— (J equal to 17 2AK)) 210.00|0 (.€75 

24.JO 1#2 . . 

160 

«)7.00O l&S 

.%1S 120 

120 



Or </ittf. 

Let Vf8. Oi. be af^ii given to be reduced to the deci* 
lanal of a pouad. 

Atfnexa cyf^r to Od. and divide by 12, 
12) 610 (th« pence iti a shilling) the quotient h 5, 

. = to which prefix 17, and divide fc7^by20 

2|0)I7.5C|0 (the shilling* in a pound) adding cyphcn 

, till the qtioti«a^' results without remaift- 

.875, der and the deciiAal required is foundi 

.•75 as before. 

fS. Whatdeciiiial of a yard is ei|i]al to Sqn.^naf 

jinsiv. .875- 

2d. Bring ihhd. 21 gal. 4p(9. to the dfecrmal of a. tan V - 
Anm, .335317. • . • 

30. What decimal of a pound is equal to 6o». 14 dwi» 
10 gr. Troy? jinsw. .56006944. 

91. What decimal of a pound i's 17^. 4^4. f 

Answ. .66875. 

32. What decimal of a Cwt, is equal to 3 qr$. 21 }b. ? . 
Atisw* .9375. 

33. What decima! of a shilling, and of a pound, is9|i..' 

i4««t# .S125». and.04062t?. 

But 



> 



■ iBut the decimals of sterling money rn^f he wrote in one 
jtine by tbe followiBg 

Hide. 

I. Write half of the greatest eyra number in the plic% 
j^f shillings, for the first decimal %ire. 

.2. Let the farthings in the i^irtn pence and farthings 
j>088e3s the second and third decimal placas ; observing to 
encrease the place of fiun#eds bv 5^ if the jshiHings ar« 
odd: and to en<rrease this thousands by as many units as 
there ace times 2^ in the peiice and .farthings. 

S. If more vbanthre^ plaow are netdiii], then ^Tide 
half the nomber of farthings in the nenee and farthings, 
J^rcjecting 24. cur 6d, if there is one) by 12 the^quotient 
written after Uisee placei^ before found will me the dejci« 
jpial required. - . . 

t — — 10 » 

2 »■ . . 13 lOi 

a — *- 15 9i 

4'—., — If llj 

IK < . i sf 

7 i w 41 2* 

' % -m jO #} 

JPi»6fcm, III. * 

To find the. value, of a ^cimal of a superior denomU 
mutation in the known parts of the lesser denomination. 

Multiply tbe decimal by that nnmber wbioh one of the 
higher denomination Qn^nt^s of the lesser, and from^ tbe 
product poin^ ofTasmsMiy places to the right hand as there 
are in the given dedlnal, and the figures on tbe left of 
the separating point will be the number ef the said lesser 
denominatisM)^ and those on the #ight a deciflial thereof^ 
fl^ which find ^he value as before; andiftfrfjram denomina- 
tion to d'enominatiQii till the lowest be arrived at, or iilV 

ij^e figures cut off be all cyphers. 

< » " Application, 



» • 



\ 
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Applicaticni 

"What is the value of .8751. f 

I mnkiply the decimal .675 by 20, 
(the fihidiags io a^u^> and find the MS 

product f 7.500, irom. which I point off / 20 

^thi three lowest ftguies Iboii^ the jiom- - 

ber i# the^verMl^J«**; hy the sepam- «. 17.500 

U'lXf andr so U standi i7«. .500, which 12 

500 is a new de^flgal part ol^ a shiUing^ . ^ ■ «' — 

which 1 inuHiply l»y 142 (the peiiee in a ^. 6.000 

«tiillil}g^ and ^o^ its vakie 6<i. ; atMjf ■ ■ 

4kere^re thiava^i^the gtvett de<^inal Ansuh ]7«. 6d, 

is n.«» erf; - " 

» 

<J5.' What is the value of .754 f^, Answ. 15^ 

36. What is the value of .666665. f ^»s«;. 8rf. 

37. What is the valueof .033533:2 ? Ansiv, Sd, 

^8. Whatis the vahie of .875 of a yard? Answ. 3qrs^ 2na, 

39. What is the value of .335317 qf a tunf 
Answ. Ihhd. QHgak. Aj)t$, 

40. What is the value of .560069H of a ft. Troy } 
Artsw. 6oz^ ]4fdiut, l%r. 

44. What fs the valuj of .8i3i874l. f 
Answ. Xli. 4^ 

4.2. What is the value of -9375\>f atfu?/. ? 
Answ. 9gr9. 2\^.- * 

But the value of the decimal fart of a poand sterling 
isiay t^ expressed in one line thus: 

Double, the first figure, of primes for shillings, an J if 
'the second be 5, or exceed 5, reckon one shiilincr i^ore; 
the figures in the second ami* third Traces (rejecting 5 from 
ilie second) are so many fapthiogs^ abating 1 $ft every ?K 

4 9 

• Note, wtieM the several figures cut oft arc % the 
talue of tiio decimal is one more than the figure or figures 
«A the left htifd of the separatrix. 

Application* 
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AppUcalion, 

Let it be required again to find the Value of .8T5/. 

I.say 8 and 8 is 165. and 1 (for 5 in 7) 
.875 makes 17*. Then 5 rejected out .•: :- 

*- leaves 2 in the second place which - • 

I. 17 6 the third account 25 brrhmgs, anu :. 

ting U (being above 24) there rui ..- u 
"■ 24 tarthings or 6a?. 

F4xampkt. 

4S. Find the value of .9^763/.. Ansvi', I8j. (y^d. 

44.. . ^ -.87638/. . ^7 ^ 4^ 

45. ■ ; ! ■ " ■ ■ .09937/. ^ - '-/" Z/;^ 

4g. ; .0428/. ., - - — //?/; 

47. r— *-^ .00^5/ >-j -^ 

CHAP. III.- 

Addition and stiBTkACTiON oj decimals. 



T 



O place jthe Numbers to be added or subtracted. 

In placing the Numbers to be added or subtracted^ 
uhether mixt or pure Deeiuials, taite care to place the fi- 
figures of the same. local Value directly underneath each, 
other (as in'puio whole nuaiben*) viz^ hundredths under 
huodredihs, tenths under tenths, units under units, tens 
Under tens, ^c. So will all the separating Points be ia 
one perpendicular row, but this may, or may not happen 
to the extreme Figures of mixt Numbers either to th« 
Hght baml or to the left. 

Rule, 

To add cr subtract Deeimah or mixt NumherL 

Add or subtract theni as if they were pure whole Auin^ 
bers, and from the sum or difference point off so many de* 
tiual parts tis are the most in any of the gir«n numbers. 

N £xamp(<4i 



A I 



14^ 
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Kraniples, ^ 




25.854 


[2] 
.5 


[3] 
.61271 


S4.578 


.660. 


.8752 


*d076 


.75 


.012 


^ 13.907 


♦4444 


.875 


45.070 


.7 


.05 








[*3 

42.5 


[5] 
178.025 


32.375 


^5.666 


4.1385 


487.25 


96.875 


.71683 


366.66666 


25.9 


.03675 


2P6.078754 


240.933 


.825 


4dO:63S2427 


178.35 


.6125 


608.3075 


23.275 


.333333 





7. Add together .741W5, ,846, 7 612, 5 5 and 12.0875. 

8. Add 753.0375 246 38246 9724.28352- 



67482.063750. 
ttier*^ 

' ■ [1] 

Years. 
From 1081.761 
Take 10.00012 



-724.00003718 and 378^2375 toge- 



Erofftplts, 

£2] 
Day*. 

712.10009 

7.121 



/ 



[33- 
Weeks. 
127.19 
121. 



.[5] 
Minutes. 

IPtom 174.1 

Take 1.471 



Months. 

^loa 

6 109 



in 

Elk 
.172618 
.0000 1 48 



Hours* 
12. 
.12 



Tons. 
761.8IM 
18.9112 



•WBirtiB 



x:hap. IV. ^ 

MULTIPLICATION of DECIMALS. 

WH£THKR the given Numbers be mixt Number* 
or pare Decimals, multiply them as if they wcic 
a}l pure whole Ndmbers and when the product is found. 

Point 
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MukiDlication, 



1 M 



Point off so many Decimal purls or pla^rcs, as .ther© 
are in both the MuUiplieand and Multiplier^ accounted 
together^ 

Exathples 



TO 


[2] 


[3] 


m 


3.024 


32.12 


7*8-546 


^745 


2.23 


24.3 


24.36 


.06757 



[5] 
37.025 

5.275 



674.4375 
27.368 . 



[7] 
92.075 

3.00375 



K B» It vtWV ftomekim«3 fall o^t that in Ynultiplyiog 
d€cimai« by d^ctmaU there will not be so many uguret 
in th« product* «a the .rale M(}Ykire9 decimal places ; in 
that CAM supply the defect by prefixing M many cyphers 
AS places are waiuiug, 

[10] ^[11] 



m 

,2456 



U)5S08440 



[121 
.03246 
.02364 



.0007673544 



.0347 
.0230 



C133 
,03687 



.0308413863 



;«57 ,007853 

,025 .035 



[14] 
3.141592 
52,7438 

^■^— — i— n il 11 * 

165,6995001296 



To multiply by 10, 10D| 1000, ^cr. remove the «^pa- 
rating point as many phases to t^e rights baud as the muU 
tiplier hath cyphers. 

7 d. r 10} « (1.25 
So .125 V I ^< lOol-S { 12 5 
3 S i \000) £ (125. 
For 125X10 is 1 250 

N2. T« 
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, To multiply finite or approximate decimals so that ths 
product shall consist of no more than a determinate num- 
ber of places* 

Rule 

Under that place in the multiplicand, thought necessary 
to be i-etained in the product, writethe units place of lh« 
multiplier, and invert the order of all its other places ; that 
is, write the decimals on the left, and the integers (if anv) 
on the right; in multiplying, omit those places in the 
Riultiplicand which stand to the ri;.iht of the figure mul- 
tiplied by, and let the right hand place of every line stand 
under ench other. 

In each line let the lowest place 'be encreased by the car- 
riage which wou'd ari«e from the omitted places, carrying 
1 Irorn 5 to 15, 2 from 15 to 23, 3 from 23 to S5, 4rc« in- 
j^tead of carrying 1 for every 10; and the sum of ihew 
lines \Vill give a product generally exact. 

Examples. 

MuUiply 384..672158 by 30.^34.5, 
* !No\^' seeing there would be ten decimal places in ibe 
product whereof the greatest part are unnecessary : theN^ 
ibre to keep onlv four decimal places in the product. 

"384.672158 
54.38.63 



115401647 . 
23080329 . . 
3077377 . , . 
J 15402 . . . 

15387 . . . 
1923 .. . 



14169.2065 
15. Multiply 3.141592 by 52.7438, so as to have only 
four decimal places in the prodUct? Answ. 165.6995. 



i^— «»<hi >. II ■ i. ■ , w ^ ■ «* " ' — " ' 



CHAP. V. 

DIVISION of DECIMALS. 

DECIMALS and mixt Numbers are in effect divided ai 
whole Numbers^ as shall be set forth in the §undry 
cases following : I» G^nenl 
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. I. General Rule /or pointing' the Quotient. 

X 

. Thre places of decimal parts. in the divisor and ijitolient, 
counted together, must bat £ilvvays eqaal to those of the 
dbridend, therefore point oil* in the •quotient as many 
figures as are the excess of decimal places in the dividend 
a]30ve those in the divisor. 

Aj^ication. ' ^' 

Let B divide A and find BAG 

the quotient Cy now first 5.75)2.580219(4303 

lei B have two decimal 2. 292 

places and A six, the ek- ■' 

cess of six above two is 2882 

four the decimal places to 2865 
be pointed off in Q ; or if 



B hath two and A four; 1719 

the excess is two to be 17 J 9 

pointed off in C. :— 

B A C , 

5.73)258.0219(45 0^ 
Case- 1 » When the places of decinoals in the dividend, 
and divisor are eqeia),^ the quotient will be an unmixed 
whole number. ■ " 

Examples, 

[I] [2] 

8.45)295.75( .001S}AS^S{ 

[3] ^7 

.7563)59062.4922 

Case 2. When the places oC decimals in the dividend are 

most, cut off the excess for decimal parts in the quotient. 

[4] . [5] 

24.3)780.5 16( [6] .436)34246.056( 

.534) 304?8( 
Case 3. Wiien there are not so many places of decimals 
in the dividend as the divisor, annex cyphers to the divi- 
dend to make them equal ; then will the quotient be ait un- 
mixed whole number. 

Case 4. If after the division is finished, there are not as 
many figu^'es in the^quotient, as there ought to be decimal 
places, (by the general rule) supply the defect by pretix-.. 
>ng as many cyphera as there are places wanting. 

N 3 . [7] 



'^r 
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[7] .957)7.25406( [8] .525).0007875( 

[9] .43).13975( [10] 45.)3.9S75( 

[II] .00875)38. 075( 

iVb/tf. When decimals or whole numbers are to be diri- 

ded by 10, 100, 1000, i^c. viz. unity with cyphers, it is 

-performed by removing the separatrix in the dividend so 

many places towards the lefl hand, as there are cyphers m 

thft divisor. 

' Examples. 




When the divisor doth not measurq the dividend, we 
nay approach as, near the truth as we please by annexing 
cyphers continually, to the dividend, or the remainder: 
but six or seven places of decimals are generally esteemed 
sufficient, for the quotient dtlFers from the truth by les» 
Aan Txj^icuzj o^ a unit. 

[12] .6252)14250( [l3] 48.25)574.80( 

[I4]52.125)3.34( ' [I5].056)82( 

4 

Drvision may be contracted as follows ; 



Hule. 

Lefescb remainder be a new tlividend» nnd for eacb 
such new dividend point of} one figure from the righl 
hand of the divisor, observing at each multiplication to 
liave respect to the increase of the figures so cut ciT, as in 
mult priest iun. ' 

I 

£jfampf€9. 
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Single Rule of nree. 
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Examples, 

384.672l58)l4l69.206623851(36.83i5 
11540 16474 



262904188. 
230803295 . 


3210089^ . . 
S0773772. . 


13271i21 • . . 

1154016. . . 

■ >\ 


173105 .... 
153869 .... 


19236 

19233 



[16] 9.365407)87.076326(9.297655 



-< 



N 



CHAP. VI. 



The SINGLE RULE qf THREE in DECWALS^ 

REDUCE the Fractional part into Decimals of the 
highest name mentioned, then state the question and 
Jjroceed as in the fti»le of Three Direct, observing to point 
o£r the Decimal places as has been taught in Multiplication 
and Division of Decimals. 

1 . Suppose I give Qs, 3d. for 4| yards of cloth ; what 
■will 48 1 yards of the same come to art that rate ? 

Answ. 3/. .1907 or 3/. 3s. 9|d. 

2. \12\%, of Tea cost^. 5*. what will I4|ib. con\e 
to at the same rate ? Ansio, 7/, ..37 5 er 7/. 79. M, 






I. ^ 
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3. IF ifc. of sugar cost ll|d. what will Wid$. each 
weighing neat 4CW. 2qrs> 14')^. cost at the same rate? 

Answ. 101/. .4417 or lOl/. 8j. lOd. .^ _ * 

4. A grocer buys 4 chests of tea, each weighiog neat 
QCwt. 3qrs. 14^. for 906/. lOs. w4iat rale did he give ^ 
ft. ? Answ. .70^8 or 145. OJc/- . ^^ 

5. An oilman bought 4 tmis, ^01 \ gallons of Florence 
oil for 240/. 16«. 6^. but by misfortune it chanced to leak 
out 24^ gallons : I desire to know at what rate he may sell 
the remainder ^ gallon to be no loser ? AnMa,\ .20322 
or 4ff. 0%d. //S-y^' 14 O' gi^V / 



CHAP. VIL 

OF CIRCULATING DECIMALS. 

THE following method of tnanaging Circalatiog Deci- 
mals, being taken -notice of in few Books or Arith- 
metic that I have seen, I chose to deliver it by itself, 
detached from the common doctrine of Decimals^ before 
laid down. 

And first it will be proper to shew how to multiply 
and divide by 9, 99, 1)99, Sfc. in a contracted and very 
easy way. 

I. To multiply by 9, 09, 999, ifc. 

Write as many cyphers tfs there are Aioes in the niuUi» 
plier to the right hand of the multiplicand, and from the 
result subtract the multiplicand and the remainder will 
be the product. 

1. Let it be required to multiply 456 by 9, ^c. 
One cypher added to 456 makes 4560=456 X 10 
From which subtract the multiplic. 456zz456x I 

The remain'kr is the product 4104=456 x 10— I 

2. Two 



2. "Two cyphers added to 456 make 456002=456 X 100 
From which subtract •— *— 456i=:456 X I 

The remainder U the product 44144=2456 x 100-^1 

463 by 0=4212, S726 X 99=368874,7568 X 999=7560432 

IL To divide by 9, 99, 999, i(C. 
J)ivide the given dividend into periods of as many places 
us there ar^ 9'^ in the divisor^ beginning fjrom the left 
hand, and annes as many cyphers to the right hand of the 
ii4ifflber as may be wanted to complete a period. 

Then write the figures of the Icfl hand period, under th0 
vext to^the right hand, add these together, and place their 
sum under the third period, (if the sum amount to more 
figures than are in a period, the highest will of course 
fall under the lowest place of the second period.) In like 
manner add this sum to the period, and place, the resulS 
under the fourth and so on: Lastly, binder the last figures 
place that' figure, which would have been placed there 
/if any) suppose the work had been to proceed a period 
lartlier. 

Add them all together; and cancel as many figures at 
there were cyphers annexed to the dividend ; then from 
the figures that remain, cut off with a comma, from the 
right hand towards the left, as many figures as the divisor 
contains nines ; so shall the figures to the left of the com- 
ma be the quotient, and those on the right the remainder, 
which if it be all nines, add 1 to the quotient. 

« 

Application, 

Let it be required to divide 87325 by 99 ? - 

The dividend with a cypher to make 3 periods, 87.32.50 
The first period written under the second, — .87. 
The sum of 87 and 32 is — — — — 1.19 

1 

882 070 
Under 
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Under the last place I set 1, because \t hO aad 119 were 
adrled, the lOne would be so placed, the whole sum is 
882.07, the last being cancelled for added, i. c. 882 
the qaotieat and 7 remainder. 

Those decbnals which are produced from vulgar frac- 
tions whose denominators measure their numerators with 
cyphers annexed are called finite or terminate decimals, 
because they consist of a determinate number of places* 

Decimals, (.produced from vulgar fractions, wboee de« 
^lominators do not measure their numerators) in which a 
figure is repeated continually, or in which the same figures 
circulate continually, are called Circulating Decifnals^ and 
the oircuUtitig figures are called Itepetends, and if one 
figure only rttpeat^ tt is called a Single Repciendt as 
a I U. .33^3. 

To avoid the trouble of writing down unnecesidry 
figures, a single repelend is denoted by a point (') ov«r 
the repeating figure, viz, the decimal •11111 is exprfSi«d 
by .1', .3333 by .3', ' 

If other figures rise before the repeating figure, u 
IQ'zii ^^^^» ^^ .083'=tS; .oas^^; such decimaU an 
called mixed single Repetends, 

Such as have figures circulating alternately, or ^avery 
ihird, fourtii, 4*c. the same, are called wmpound R e p e t€ 9 d » , 
•auchas«4lOIOI, .12S12312312S. 

And if other figures arise before the figures which cirea- 
late, then the decimal is called a tnixed compound Repettnd. 

Note, Mixt Repeteads, single or compound, may b* 
called mixt Circulates. 



Compound Repetends are distmguished by a point over 
the first and last repeating figure: Thus, .01010] may be 
written .01', and ,123 1 23 123.1 '23'. .15«56, .1'56'. 

As in multiplying and dividing by these in perfect den- 
mals, it requii^es frequently that the decimal must be ex- 
tended to a pretty large number of places to prevent a very 
considerable error resulting from their imperfection; to 
remedy this, and to make the result perfect with less trou* 
ble, it will be useful to consider their generation. 

Now 




Ckaff«VXI. . Meduaipr^ 155 

Nowr as 9 in K) ia ec^ntatned once and one remains^ unity 
with cyphers annexed being divided by 9 cul infinitum, the 
quotient figures wilt still be \,i»c, ^, which beins redu* 
■ced to a decimal, will produce the circulating decimal 
.1': and since A' is the decimal equivalent to -^ .2' will 
-be equal to f ; .3' to (|=) ^; .4' to |; .5' to || .a' W 
{%—) I; -7' to J ; .8' to I ; and .9' t« (|=4cs) 1. 

Therefore every single repetend is equal to a vulgar ' 
fraction whose numerator is the repeating figure and de* 
nominator 9. 

99) 1.0000 (.0101 Again, ^\ being reduced t« 

99 a decimal makes .010101, ^c. 

audj^^makes.OO 100 1001, <^c. 

- or^»,:;=.0'l'.Tj,r:.0'01'; now 

>ev<ry compound repetend of - 

•two figures will be some mul- 

J , 3ec. tiple of .0^ 1 ' and the same mul- 

. itiple of y?^ the vulgar fraction 

999) 1.000000 {.CO1O01 equal thereto, that is the vul- 

999 gar fraction whose numerator 

■ ■ is the two repeating figures, 

ICOO abd the denominator 99. 

That isVi; = -0'l ; 1^;=;: 
.0'2'A = (y^=).0'3^;^=5 

In like manner every ^compound repetend of three fi* ^ 
gures is shewn to be producetl from a vulgar fhtettoo, 
whose numerator is the thvee repeating figures^ auddeno'* 
jninator 999« 

And so universaHyj we maitij, conceive that a decimal 
fraction, consisting only of a repetend, is equal to a vul- 
MX fraction whose numerator is that repel^uid, and the 
denominator a numbej^ consisting of as ma|iy nines, as 
there are places in the repelend. 

Next to find a Ailgar fraction equal to a mixt circjalate, , 
-consider the next circul«tie as divisible iate its finite and 

circulating 
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eirculating parts, viz. the mixt circulate .16' divisible 
into the finite decimal .1, and the repetend . 6' ; .083' into 
.08 and .3'; and A62'S' into .46 and 2'S'.' 

Now .16 being thus divided into the parts .1 and 6', the 
Vulgar fraction :zz.\ is t^ and the vulgar fraction = 6' 
is ^ provided it were a pure circulate, that is provided the 
crrculation began immediately after units place; but ai 
it begins after the place of tenth parts, it is ^ of 1 of the 
preceding^lace, viz. ^ of ^'^ i, e, ^^^. Su the vulgar 
fraction Z" .1 rl is ^^ + yV = yy == ll- 

Again, in .083' .08 = -f S^ and 3 = | of 1 of the pre- 
ceding place, viz, \ of -^\^ = ^J^* So likewise .08S'.r£ 

And, ,4623' may be divided into -*fy 4-|| of 7^,5 = 
y}|^. So th^ vulgar fraction zz .462'3' is ^^5 + ylls == 

T^ reduce a' mixt circulate to a viHgar fraction equi- 
valent thereto^ 

Fro'm the given mixt circulate deduct the finite part for 
a numerator. And the denominator of the repe{end, with 
as many cyphers anjfiexed as there are places in the finite 
part of the decimal, is the denominator. 

A mixt number whose fractional part is either a pbre or 

mixt circulate, is reduced to an improper fraction by the 
same rale, as will appear by the following 

1. Reduce S6.7'to a vulgar fraction. 
From 36.7' For S6l = 

Take 36. 36x9+7 



331 9 

t. e. 467—36 

9 



2. R^diic^ 
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- 2. Reduce S.S'^' Ula vulgar fraction ?' 

9. Reduce ^7.7' to a Tulgar fiaction? 

Anno, *|°. 
4. Reduce 4275'. S* to a vulgar fraction ? 

Those repetejids which consist of the 'same numbor of* 
places are called sirnilar, thus .2 '23' and .7 35' 14' are simi- 
lar repeteads. 

Similar repcten^s which begin at the same place are said 
to be conterminous. 

A single repetend may. put on the form of a compound 
fepetend, without altering its value, thus .4' may be writ* 
ten 4'4', or .4'44'i or .V444' for ^=5^=:JJ5=J^^ 

Hence any given repetend may ptit on the form oP 
another repetend, if the number of repeating figures ia 
4he latter he a multiple of the number of repeating figures 
in the former; thui the repetend .4'5' may receive the 
Ibrms of rcpetends consisting of 4, 6, 8, ^f« figures, i. e 

Any two -or aiore dissimilar repetends may be made 
similar by transforming them into other repetends, which 
&hall consist of as many figures as the least common mul- 
tiple of the several number, of places found in all the re- 
petends, (^ont^ins antt4. 

Ex'Qinple, I. 

Made ^milar 
0,7 7' 
O, 5'4' 

Made similar 
0, 4115*15' 
0, S'242424' 
0, 5'959.59' 

♦ 0, f^Tninv 

0, I'll 111' 

In the last example "6 is tlie least comnaon multiple an4< 
therefore the similar j'epatenda must each consist of six 
places. 

. ^ O. A pura 



Disjiimi'ar 


0. 


7' 


o, 


5'4' 


Dissimilar 


0, 


475' 


0, 


3'24' 


0, 


5'9' 


Q, 


527' 


0, 


r 
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A pure repfetcnd may put on t^ form of a mixt repe* 
tend, thus, 0, .4'5' may be written 0, 4'545' or 0, 454y4% 
For .4'54'=T^y+|^ of T?^z=T\j+5S^, = ||g+^V^J=^f§ 

Hence any two or more similar repetends may be made 
isoaterminous, i, e» may begin at the same place. 

Examples, 

Make 0, 40'6', and 0,7 35' 14' conterminous. 

This will be performed by making 0,4'06' put on th* 
same form with 0, 735'i4', viz. that of a mixt repetend 
having two finite places, thus, .406'40'. 





Example II. 


Similar Repetends 


« 


Made conterminous 


' 0, 475475' 
0, 3'242424' 
0, 5'95959' 
0, 327'7777' 

p, run I' 

* 




jO, 4'754754'7 
, 0, 324'24242' • 
0, 59'565959' . 
0, 3277'7777' 

0, li'iiiiir 




CHAP. 


VIll.' 



ADDITION OF CIRCULATING DECIMALS 

To add Decimals which have single Repetends. 

Rule» 

MAKE the Repetends contevminous ; then add up the 
right-hand column, and carry 1 for every 9 in the 
sum, and the overplus above the nines, put down as a 
Repetend in that place, the rest of tl>e work, is the same as 
in Addition qf finite Decimals. 

Application, 
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Application. 

Numbers Made con- 

praposed terminate. 

% $' 2/S3' In this example the st^m 

2. 7' 2, 77' of the ri^ht-band figures 

4, 76' - 4, 76' is 22» the 9*s in 22 is twice 
0> 3' 0,33' 9 = 18 and 4 over, I put 

5, 8' 5, 80' down 4. and carry 2 : Tb# 
4, 7:J>' 4, 73' reason is evident. 



0,74' 

Other Examples. 

[21 . [3] ^ [4] 

4.724' 3, 04' 25, 3' 

«8', ^ 8, 456 • 18, 01. 

3', 23', 3', 

25.26' 0, 2'4«' 29; 123' 

18,7' 33,8' 16,6' 

5' 0', 8^ 18, 02' 

To add d«ciiBals- which have compound repetends. 

Rule. 

Make the repetends similar, and conterminous (and add 
the decimals].; then to the xight-hand figure of the sum 
add as many units as are carried fcom that column of 
figures, wherQm -all the repetends begin t6gether: Lastly 
point off for a repetend, as many places as were so in the 
numbers added together. 

Numbers Made similar Having made the given 

proposed and conterminous repetends similar ana con* 

i'62' 162, r62l62' terminous, I add the deci- 

2, 9'3' 2, 939393 mals together, and find the 

172', 172, 222222 column where the repe- 

3, 7'69230' 3, 769230 tends begin together a- 

5» 5, 000000 mounts to 20, wherefore I 

■ must carry 2, which I add 

346, 093007 to the last figure of the 

2 |um and find the repetend 

. : .0'93C09'. 

346, 0'93009' * 

O 2 Reason 
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Reason. 

By making the repetends similar and conteroimouft tWir 
value is not altered ; but the decimals properly con^plefed^ 
(being as it >vere reduced all to the same denominatioa) 
next the reason v\hy we add to the lowest figure the nam* 
-ber which is carried tVorxi the column, wherein alt th« 
iepetends begin together^ ~is because if the crrcuiation 
were continued the very same figure! would be repeated 
in the next succeeding colu'inn, and consequently the som 
would bv; the MAtTie, and the 8ame number to b« canic(( 
lo that which is now the lowest place* 







Oiher MxampUi^ ' 




» 


[.5.1 

);j|. 

P7 

oy 

1 
P 


.5 
.814' 


[^1 
07 31^5' - 

8 .€'21' 

.2'V 

J' 

75 .75 


207 Jii^ 
SS .8' 
d'7'2 
44 .$'72y 
27 .8'9' 


« 
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CHAP. IX. 




4 



SUBTRACTION OF CIRCULATING DECIMAL^ 

Rule. 

MAKE the repetends similar and conterminous, and- 
subtract them as finite Decimals^ observing only 
when the Repetend of th\* number to be subtracted i» 
greater than the Repetend it is to he subtracted from, 
the right-hand figure of the remainder must be made less 
by 1. ^ 

Note. The repentend in the remainder will consist of at 
mimy places as those of the other two nun^bers. 

Example I. 

Made conterniinoui, 
^1] Fronr 110,6' 110, 666(3(i' 

Take 94, I45S'3 94, 14583 

ExampiK 
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« 

Example II. 

Made conterminous 
C2] Fi-om 5, 03' " 5, 033'3 ^ 

Take 3, 0416' 3,0416 



1, 9916' 



Reason, 

Why 1 must .be subtracted from the right-hand figure 
of the i^mainder (<^ Rule). By subtracting the repetend 
as a finite decimal; instead of adding the common denomi-* 
natorof ihe repetends, 9, 99, ^c. to the upper repetend 
(when it is less) i add 10, 100, ^^c. which is always I 
more than the real common denominator whereby the re- 
mainder results 1 too much ; wherefore I deduct that 1 
from the remainder. 

[3] [4] [5] [6] 

24V38'4' .7'42' 6 .5'7J42'8 iO .5 

9.072 .4'18' 3. 6'428' SAV 



CHAP. X. 

MULTIPLICATION of Circulating DECIMALS. 
To roaltiply a finite Decimal by a .Circulate. 

REDUCE the Circulate to its equivalent Vulgar Frac- 
tion, and multiply the finite Decimal thereby. 

Application. 



' > 



K Multiply 48.734 by 0.04' 



4 iO^=^% 



7 10 P^^-^^^ 

7 9^ 

y ,^{19.493 



.936 

M III V 

90 

.4936 Quot. 

Note, 5 the remainder, being | is 
^iwu;. 2.16^95' a circulate. 
2. 'Multiply 48.75' by 4. jlnsw. \95.t2' 

3. — 8.i7' by M Jnsw. 5.7048' 

3 4. Multi^jly 



100 



CireUlating Decimals* 



4. Multiply 58.7 6'V5' by 7. 

From 58.76'4.5' 
- Tak« • 587 



.587058= .76'45' 9990 



S 
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587058 
7 

41.0940 6=1 



9990 



5. Multiply 48.76 by 0.1'345' 
«. Multiply 05.7'23' by 4.6 



i g99i410.94O.60O 
f 410.350 

1 1 

10)4103.519 

410.351»' 

Amw. 6 5599'03', 
Anavo. 302.32fi'ft'. 



To multiply a circulate by a circulate* 

Reduce them both to their equivalent rulgar fractions, 
then multiply their numerators into each other, aaU di- 
\ide ihat product first by the denomiDatMr of ODe, and 
then by the denominator of ihe other. 

Application. 



7. Multiply 7.(584' by .45' 

6916 
41 



6916 
27664 

— i— ■ II ■ " ■ 
9) 283.550 



9) 3 1 .506'2 



7.684 reduced to its e^qi- 
Talent vulgar fraction U 
Vui? atld .45=rJ4. ^ m^^^- 
tipiy the numerators and 
find the produce 285556' I 
point off 3 decimal place*, 
and (hen divide by 9 and 
by 9, the significant fi- 
gures of the denominatoni. 



3.60069, *c. 



S. Multiply 2.3' by ^.^' 
9. Multiply l.r by 1.1' 
10. Mu]ti|>ly 5.14V by 4.297' 



Answ* 13 2^. 

Amw. 1.2'S45679</. 

Jww. 13.5' 169533'. 



CHAP. 
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CHAP. XI. 

DIVISION OF CIRCULATING DECIMALS. 

I. To Divide u Circulate h\f a Finite Decimal, ^c. 
IVIDE as if they were both Finite Decimals carrying 



D 



on the operation by bringing down the figures of the 
Kep«tenii (nsiead of cyphers) so oft lili either the Qaote 
Circulate: or tiii a sufficient number -of places result. 

i; Divide J95.02' bv 4. 
4)195.022. 6'c\ 

48.755, ^c. —48.75' 



2. Divide 4(5.5287 by 8. Answ. 5.81609'!' 

5. 5.7048' by 68. Jnsw. HAT. , 

4. — ^— 6.559903' by 48.76 Answ. 13%5\ 

II. If tite divisor be a circulate, make the repetends of 
ibe divisor and dividend similar. Then instead of them 
tising the numerators of their equivalent vulgar frftciiops, 
tind bringing them to one common denominator, divide the 
numerator of the dividend by the numerator of the divisor 
-as finite decimals. 

Explaninian and Reason. 

5. Divide 2.16595' by 4'. 

.04)2.16595' ^ The mixt number 2.16595' having the 

O 21659 figure 5' a repetend is given similar to th^ 

4)19.4936 divisor. Ihen by subtracting the finite 

* part I reduce it to its equivalent vulgar 

4.8734 fraction '5%*^^; , Then by making the 

decimal places equal in number to the 



cyphers of the denominator 9000O, 1 reduce it to a mixt- 
fraction whose denominatov is 9, the same vrtth that of the 
nuroerz. or : Sj I divide ^9. 4^ so by y. • 

Note. The decimal places in the jdlvisor and dividend 
will still be equal to the cyphers in their denominators. 

6. Divide 54 by .17' ' Answ. 303.75. 

7. 4n.35'l9' by 5S.76'45' 7. 

8. —— 9 by 4'5' — - 19.8 

9. r3.2 by 5.6' 2.3' 

10. 1.231-56790' by I.l' l.l' 

,11. 13.516'0533' by 4.297 — S.r45' 

BOOK 
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BQOK III, 



MERCANTILE ARITHMETIC. 



CHAP. I. 



PRACTICE. 

y 

t 

PRACTICE is a compendious way of finding the price 
of any Quantity of goods, having the price of I given. 
If any aliquot Part be subtracted from its Whole> I call 
the remainder its complement, as 5s, subtracted from 20& 
of which it is an aliquot Part, the remainder is 1 5s. which 
I call the complement of 5s. and the correspondent parts 

I the complement of ^. 

I 

Case I. Of Multiples of \l Is. or 2s. 

L When the price is pounds only, or a multiple of ]/. 
multiply the quantity by the price, - and the product is the 
answer in pounds. 

Ttie application and reason are evident. 

1. What come 1 IOC. of hops to, at 4/. ^ C. ? 

Ahsiw. 440/. 

I 

2. What come 227 yards of brocade to, at 3/. ^ yard > 
Answ. 681/. 

3. What's the amount of 56 pieces of chintz, at 5/. ^ 
piece? Ansiv.*2S0L 

f 4. What's the amount of 27 ton of tallow, at 26/. ^ 
ion ? Answ. 7021. 

n. When 
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II. 

« 

When the price is shillings only. 

!• If the price of 1 be 2s. then the price of any qaan* 
lity is discoverable at sight, viz* by accounting Ihe double 
of ibe units figure shillings; and the other figures of the 

' given quantity poands: Sa 278 yards at 
2^^. ^ yar«^* will cost 27/. 16^, for the 278 
double of 8 is 16^ which Write down c£'.27 : 16 
apart as shillings, then 27 the other 
figures of the quantity are to be esteemed pounds s so the 

^aniweris 27 /« \6s, 

2. If the fhillings be any even number* 

Multiply the qoantttv by half the number of the eireji 
atiillifigs, and double the units of the product for fhilTiiigs, 
the other figures of the product are pounds. 

I 

ApfUcation* 

Let it be required to find the price of 736 yards, at 4ts, 

^ yard. I multiply 736 by 2, (the 

736 half of 4i.) saying twice 6 is 12; the 

2 double of 2 (vVs. the units in the pro* 

. duct) is 4. to be set apart for shillings, 

AwM. £AM 4 keeping 1 in mind for one ten. Again, 

twice 3 is 6 and 1 I carry is 7 ; and so 



the answer 147/. 4f« 



carry is 7 ; and so 
proceeding as in Mgltiplicatien^ I find 



JExamples, 



6. What cost 256 gallons of shrub, at 6^. ^ gallon ^ 
Anm. 76/. 16*. 

t. What cost 9841fe. of green tea, at S*. <^ ft.? 
Anaw. S9SL I2s, 

t. What cost 120 C. of beef, at 10s. <^ C. ? 
Amw, 60/. 

9. What 
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P. .What must I give for 427 reams of paper, at I2f. 
^ream? i4/MU?. 256/r4tf. 

10. Sold 78C. of cheese* at 145. ^ Cwt. what corns 
they to? Answ, 54/. I2s, 

« 

11. Atridi. ^ yard, what cost 526 yaids of broad 
eloib? Answ. 420/. 169. 

12. What come 156C. of rice to, at 18^. ^ Cwi. } 
Answ. 140/. 8f« 

3. If the shillings be odd. 

Find the amount of the even number less by 1 than the 
given price ; and then take ^'^ of the given quantity and 
add it to the said amount, 



Exatnpfci. 

IS. At 35. ^ yard what cost 164 yards of linen ?: 

.184 






U* is ' 



1^ 



18 8for2«. 
9 4 



£. 27 12 



1 4. What cost 924 barrels of barley, at 7#. ^ baf rt I F 

Answ. S23L 8#. 

15. At 95. ^ 8tone> what cost 347 stone of wool ? 
Answ. 1561. 35. 

16. At 1 15. ^ stone, what cost 833 stone ? * 

Amv 458/. 35 

17. What come 129 Cwi. of iron to^ at 135. t^ Cwt. ? 
Amw. 83/. 175. 

4. Or otherwise, multiply the quantity by the said 
shillings, and the product is the answer in shilJingSy which 
reduce to pounds. 

13. Wh»t 
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IB. What is the price of 924 barrels of barlev at Ig > 
Answ. 323/. Ss. J' '*• • . 

19. At 9*. ^ stone, what cost 34.7 stone of wool > 
Answ. 156L 3s, Cifc. 

III. 
When the price is^Dounds and Bhilllngs, 

K-n-''i*K^ ^^^?'' '^^ P?"^^« ^ <^^«seT, and for the 
shilling by Case I], and add the two prices together 
20* What cost use. of sugar, at 21. 4^. d^ C f * 

178 
2 2 

^-^ /. s. 

S5^ 0for2 0<^Casel. 
35 12 for 4^ Case 2* 

Answ. £.391 12 

What cost 234, at Ih 8s. 

93 12 . 

* 

Answ. £.327 12 



At 51, 7*. <^, what 9ost 327 ? 
^27 ' . 327 at 7 

5 7 7 

7^5 "^^ 



114 9 
^ ^.1749 9 



. . Otherwise thus : 

^J^^un-^^*^^'"^* ^®^^^' bring the pounds and shillings 
i into shillings, and find the price V Case 2, Parr 2. ^ 

,327 at 5 7 • 
107 20 

2289 107 
327 ♦ 

2|0}349819 . ■ 

' •^•1749 S^j. ^r^^ 
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21; What cost 275fc. of cochineal, at iL \2s. ^ fe.? 
Answ, 449/. 

22. At 3/. 8«. ^ CitY. what cost 12iCtt^ of hops ? 
^mw. 421/. 12*. 

23. What cost 237 C, of sugar, at 2/. ISf. <^ C? 

^nrtP. 628/. 1*. 

/. 

Case 2. Of Aliquot Tarts. 

In order to manage Practice by aliquot part&^ore rea- 
dily and easily, it will be necessary for the learner to com- 
mit to memory the following^ 

PRACTICE TABLES. 



j A l i quot Parts of 1 Pound. 

s, d. L s, 
10 O is 4 Complem. 10 
13 



6 
5 

4 
3 
2 



8~i 
0-} 

^-1 






1 
1 



8— A 
--,';, 



15 

16 

16 

17* 

18 

18 

19 



d. 
O 
4 

O 
8 
6 

4 




A Uquot Parts qf 1 Shilling. \ 

dA 
6 Pence i Complement 
4 



3 

2 . 

1 



I 

I 

^r 
I 

1 

I 

TT 



6 

8 

9 

10 

lo; 



i 



I 

39 






8 — 



3 — 



A, ^.^ 1 



I 
2 1 



- 19 

- 19 
-19 

- 19 



T1Z 



9,3 
19 10.2 



6 8 Pence -J Complement I 

1 

1 

I 



4'6 
84 



I 

7 
I . 

I . 

y 
I. 



d. 

4 
6< 

si 

9^ 



i 10 



m 

IS the price be an aliquot part of 1/. 



Divide the quantity by the denommator of the fractioa 
expressing the part (as in DiTision of Money ,) and the 
quotient is the answer. 

Ajipliaitiem. 






I 



Ciiap^I. t^raciict, • !d# 

Application; y 

1^4.. What cost 3751fe. «t ICte. ^ ft. 

' ^^^ iO*- i« i/. Sol t divide 375 the 

— — ~ quantity, by 2 the denominator of ' 

.t.187 10 as already taught in X>ip23ion qf Moneu, 

^ ^nd -find fhe qirotient 1871 lOs,^ 

- ^ - Examples, 

^f ' ^It^: ^^;,#' ya*"^' ^ hat is the amount of Sil 
yards of Holland? ^ Amw7 \\2l Gs. 8rf. 

26. What cost 1928 hats, at 5s. ^ ? Answ. 482;. 

27. At 45. <^ pair, what cost 726 pair of shoes ^ 

128. What come 936tfe. of coffee to, at3«. Ad. ^ \^ > 
Answ. 15QI, ir io : 

, 29. At 2s. 6(f; ^ ft. what co»t 224ft. ? Answ. 28k 
*>. What cost 1755 pair of stoekings at 2«. em* pair J^ 

, 31. At U, sd, ^ yard, what cost 312t yards of dow- 
lass ? Amw. 260/.. 1 i*. 8rf. 

32. Bought 1584ft; of Joaf Sugar, at is, ^ ft. what 
tomes It to? Answ. 791 4s. . 

n. If the pricte be the a1i(JuQtpart of a shilling, divide 
the quantity by the denominator of the part, the quotient 
IS shillings winch divide by 20 to bring it to pounds. 

At 6d. ^ ft. >vhat cost J 12ft* bf sugar ? 



6d 



9 



^ 


112 


2lo; 


5|6 


£. 


2 16 



r 



The reason is manifest. 



P ' ^3. A^ 



^70, 



Bier can tUe ^rkhmeiickm 
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/ 



5.3. At 4J. ^ quarts what must I give for 504 quarts ? 

^/tm; 8/. 85. , 

Si At Sd. ^ oz, what come \56ot. to ? 
jJ^Mti;. 1/. 195. 

35. At 2J. <^ yard wh^t cost 758 yards tof tape > 
■ Ansiv. 61, 68, 4<f. 

3(J. At If^. <^ ft what ^ Cw/. -^«Jtr;. 14*. 

. 37. What will 976ft. come to, at Id. ^ ft- ? 
Answ^^L Is. 4rf. 

If the price be an even part of 2 shilling^. 

1. Find the amount of the quantity at 2 shillings, 
which amount divide by tlie deno'xBfinaior of the part, and 
th^ quotient is the Answer. 

38. At Sd. ^ ft. what^cost 326ft. ? 
/. s, ~" 



Mi. 



1 



32 12at5i.f. ^? 



£. 10 17 4 Amv. 



39 At 6d. ^ yard what cost 560 yards J 
Answ. 14/. 

4b. At 4c?. ^ ft. what cost 504ft. 

41. At 3d. <^ft. what come 156 to? 



Ansxo, %l. i$' 
Answ, 1/. I9s^ 



Note. When the pence are an even part both of a pound 
and shilling. '^<^ Tabls) as 5^g/. i*. ; 4^'^/. ^s. ; the 
price may.be very Expeditiously and conveniently disc6> 
vered as follows; 



d» /• s, 

eis,'^— « 175(5 at 6 

9g43 17 6 



d. i* i 
4 is y*y— J 17515 at 4 

. £29 5 



Explanation* 



Chap* h Fratiicit nu 

Explanation^ 

1 divide the given quantity by 40,, which denominates. 
the part which 6i, is ^f a. pounds and - thereby get' the 
pounds, and by dividing the remainder by i the part 
which 64. is of li. I find the shillings and pence, if anv% 
W2. 4(0 dividing 17 5i the quotient is 43 and the remain- 
der 35; Isay f 35*. U 17*.. and 1 remains, which L mu^ 
Uplyby 12raakt'8 I2rf. the | wherepfis Qd.: And sa I 
find the answer 43/ 175. fld. » ^ 

After this manner let the Examples be wrought. 

Ca*e III. Of the Complements, 

I. When the price is the compjement of aa allquott 
part of li. * 

Rule. 

\ 

Find the amount of the aliquot part whcje^f it is the 
complement (<^ last) and subtract the same from the 
quantity taken as so many, pounds^ the remainder is the 
answer,^ . 

Applicationi 
42. Let it be required to j&nd the price of 71 31]^. at 1S«. 

9. i. I. 713 at 13 4f 

13 4Comple. ^ — 237 13 4 

• £.475 6 8 " 



43. At 15^. <^ Cxot. what cost 336C. of logwood ? 
. Answ.252L^ 

44. How miieh cost !94:yards ofbroad cloth, at 1^5. Bd, 
^ yard ? Answ'. 1 6 1 /. 1 3*. 4(/. 

45. What cost 479 yardA of velvet at 17*. C(i,^ yard?' 

4tJ, At 18* 4c/, ^flw t what cost 95 Cuft, of rice ?. 
Anm, 87/. l^.Sd. 

P^ 47, AU 
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47. At 19^. ^ Cwt, whatcome317C. of butter lOv? 
^Answ, 301/. i3«. 0(/. 

The Complmeni qf the Aliquot pari of a ShiUtng. 

48. At 9d, #* ft. what cost HBift of tobacco ) 

1784 

. , A 8 • . 

Here Qd. is the complement 9 ii Comp. J 41 6 
©f ^*, I take J out of 1784 — — 

taken as shiiriiigs^ then the 2|0)IS5(& 

remainder is i338*, 4'c» —_ 

£.«fl If 



4$h At 10(i. ^ yard, what cost 540 yards of flannel ? 
-^n«iy. 22/. 10s. Orf. 

, 50. How much cost 7644.ft. at \Oid. <^ ft. ? 
Answ, 334/. 85. 6(/. 

51. What is the price of 5649ft of pepper al lid. ^ 

fe. ? ^«5W. 258/. 18». 3^. 

ffl. €/^ SMmngs. 

First find the amount of the quantity at 9s, ^ and the 
said amount divide by the denominator . of the aliqaol 
part, the quotient must be subtracted from the amount aV 
Qs. and the remainder is the answer. 

5^. What cost 524 yards of linen at Is. 4fd, ^ yard ? 

/.^ s. , 

s, d, 52 S AmoQRt at 2 ^ 
1 4 is Comp. -Jw-17 9 4 at 8flf, 

Ansuf, 34 18 8 ■ .at Is, 4(f» 



53. What cost lfi48ft of hops, at Is. 6d. ^fe.t 
Amsw. \2SU 12*. 

54. At is, 9d. ^ elU yvhat cost 729 lella of dowlass ? 
Ajisw, 63/. 15*. 9d. 

55. What is the price of 1733 gallons of cyder, at U* 
lOd. ^ gallon ? Answ. 1591. 6«. 4<f< 

Ca9e 



Chap I^ Practice,-. » if^; 

CaselV. Of Aliquot Parts-, inHf Cempkmenis. 

Any i^liquot part (of a pound or shilling) may be di- 
vided into several aliquot parts thus. Take the greatest 
aliquot' part, less than the given aliquant part, out of the 
said aliquant "part, then jf the ttmarnder be likewise an 
aliquot part, the thing propbse(t is manifestly effecled : 
So if5d. be the aliquant part of a shilling, given to be di- 
vided intp aliquot parts, I know, (from the Tabl^) that 
4(f.T-s.]5. is the greatest aliquot part less th^'n 5rf, and id. 
remains, wh/ch is likewise an aliquot part, viz, -l-r ; 'So 
7</. may be divided into 6— 4«. and Ifi?.— ^t > T i^L into 
6—^*. and.l^.— |.*. &c. In like ii:aaner w€ may divide 
7*..6c/. inio5j.— ,{/. and 2«. .6c? — ^y, \^s. 6d, into IOj. - 
, — y. and 25. Qd.T-ll; Il>. 8^. into 10^.— i/. and Is. 

But ifnhe remainder be'not an aliquot' part, then take 
again the * greatest aliquot part (less than it) out of the 
remainder, and so on, and thus at last we shall divide 
the given aliquant part into several aliquot parts, who^se 
sum shall be equal to the said aliquant part : Th<4S we 
may divide. '^^ 



H 



81 



1 1 ^ 



12 71 



6— ?« 

1 1 3 T 



6—1*. 

OI-.V 



6 — Is. 

A .i 



2 6 



I 

J » ' 



ej 






Tu^« 



Thus it is shewn how to divide anj' aliquant part into * 
aliquot parts ^f the whole. But as the least parts may 





J 2 
is belter dfvi<hid > ^ 



6i 



OV; 



s 



1 * o -^ • 

Ajoftf. Expertness in 'the most commodigus- dirolon^i^.* 
alteinedby Practice.. . 
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sometimes hsve <l«itoiii4naU>r8 greater than 12, (which 

should be avoided that the division may be performed) 

we may observe thai the lesser aliquot parts of the whole, 

are often likewise aliquot p?irt8 of some greater aliquot 

part before taken, anil by considering them in this light 

we shall generlaly avoid large divisors : Thus may the 

foregoing aliquant parts be divided and considered as 

folio wethj 

d, d d s» d, 

0| into .Sijnlo II J Into 12 7 1 into 

mtmm^^m^mi^ HBBMMHa^n i^H^iMaaMM* ^^^^^^''^mm^m^^mmmmmm 

6^^ofl*. 6— JofU. 6— .lofl*. 10 0— |/. 
3—1 oi 6d. 2—^ of 6(/, 4— j of 1*. » O-tV. 
OJ'ofSrf. 6i.Jof2c/. l-^of4rf. 6— i of 2ft- 

(;|.»of6d. li^jofe^;. 



91 Si , l^w . ^2 7i 



J. When the price is an aliquant pari oT a pound. 

Pirbt divide the given price into aliquot parts of a 
pound ; then divide the given quantity by the denomina- 
tor of each aliquot, part successively ; Thirdly, add all 
the quotients into one sum, and that sum is the answer 
required. 

j^pplccaiion. 

Let it be required to lind the price of 13Z yards ef 
broad-clqtb, at 145. -ed. ^ yard. 

198 

s, d. L 

10 is 1—99 
2 6 ij J— 24 15 
2 is 5V-J9 1^ 



£. 143 11 



Otherwise thus: 

When a lesser jl&rt is an aliquot part of a greater takeff 
before, divide iLe amount or quotient of the greater, 
by I. e denominat* r of the less, and ho will the same qu< 
tital be found as by dividing the quantity «s ^ last. 

AppiicaH^n. 



AppHeation. , 
Let the same exasipl^ be repcttted? 

JO 9 is i 99* 



"^^ 



£U3 n 

V 

Easample^. 

1. Of a Pound. 

- ^7. Hoxv much is the ajnount of ^A$9 cobbs, at 4s, 
Apiece? Answ. 10S34 14f. Sd. 

iS. What mvistl give for 1.27 yards iDf cloth, at 9«» ^ 

59. At 10«. 6<f. <fl^ ft. ^hat cort 3B7tt. of tea? 
Jnsw. 203/. 35. 6rf. 

W. As 9s \0d. ^ fiwcc, what amount l^ to ? 

Answ. Q^L 6s. led. V^^-r y J-. '/^^ , o 

61. At 12*. U #* Ct«r»what come l29Cvi. to^ ^;i . 

62. At 15*. M^!^ CwL livhat will 72lCwt. come to? 

* Answ*55Sl.{5s,Qd. 

63. At 19s. 1 l|rf. <^ Cw/. whatt costOi^Cwt. ? 
^mv. 94*^. \$s.Old. ~ 

64. At 2s. 8i<^ piece, what come 1784 to? 
An&v). 24rli. 1 1«. 8c{. 

2. (Jf« filling. 

Divide the aliqaaat i^arta into several aliquot parts and 
pros:ee«l as before; only 'be sum will Dt; shillings, &c. 
wbich must thertfore be diy.dcd by 20 to give the answer 

in pounds, v '. ^ ~ 

^ 8729 



\74 



M^rcantik Arithnetick* 
8729 at 5d. 



SookHL. 



W. -5«.^2909 8 
Id. ^oiM.— 727 5 



,2|0)363f7 1 



An^w. c£. 181 17 1 



%6. What cost 540 yards of canvas at Id, ^ yard?- 
Attsw, 15/. 15*. 

67 . What cost 229ft" of sugar at 7 id. ? 
Anwj. 7/. 3** 14rf. 

68. At 9|(/. how much cost 329}b. Anstv, \3l.1s.Sid, 
Case V. When ttie price is 1/. 1*. or 2$. and an aliquot 

or aliquant part of the same 

Find the amount of the parts, and add the quotient or 
cfuotients^together witK the given quaittity into oiie sum. 

Examples: 



Parts. 8. d 

337 yards at d 8 



6*. 8^. is ^— 112 6 8 Anm. 

1 ©«: is I ^99 

2». erf.'i — >24i 15 . 

2*. is -{^^19 16 



1 and a part, /.* $. d, 
tl. 337 at 1 6.8 

Gs.Bd.k I---112 6 8 



£.143 n Arts 



w 



378 at 8fl?. 
37 16 at 28. 
8rf. is 5—2*. 12 \2Ahsw. 



■^w**^ 



£44') o 8 



■^ 1 :^ 8 at 1 r* 



10*. is i —99 
^ 2*.. 6<i J —24 ' 15 
2*. is ,*^ — f9 16 



£341 11 



378 at 2*' 8a. 



II* 1 1 



672 at 7 d. 



37 16 at 2 



8c/. is '-^12 12.at0 ?rf. 



/\50 8 at 2 8 



6i: is J— 336 
Id. is ^— 56 

210)3:12- 
£ IJ 12 



6d. is 5—336 
Jc/. is J— 56 

2;0) 106,4 • 
;^. 53 "4 



■072 at 1*. 7U. 



M<fc 



l.'O/' 



Chap.t • fVtfcifc©- n? 

69. What is^he amotmtof I27C. of bujtter ftt23«. Ad^l 

^4>. IloT^ many pouD<k in 125 gumeaa? 

A^. lY»i3l 5 English ctgfiency. , 

71. AtJ/^ 7#. 6d. ^ Cwi. what cost 327Cwt. of mer^ 



72. At 1/. 1S«. 8J^ ( 
Anmv, 530/. 18tf. H(f. 



Cuft, what oMtSUC. of Bi^ddtv^ 
73. What ii the amoQei of 1 80 moydoreo? 



>i«^.» 1 ^ 243 English. 

^ » 



7 4. At 1 /. 1 7^. 6^. '^ Quit, wb^t Mst j^l$C« o^M^ghf f 
jinstv. 1005/, , 

2. Of 2 Shiaivgt. 

If the prijce'be 25. and an aTiqiii»t or ali^ant part 
thereof; find the price for 2i. and then take the proper 
parts out of the said price and add thereto. 

75. What cost 373 yards of linen at 2*. 2d. ^ yard } 
Jguu/L ia(. 198^ 6d. 

76 * At 20. 4rf. ^ yard, what for 384 yards ? 
Answ. 44/ 1^. ... 

77. At 2g. 5d. what cpst«974 ? Aum. WJi. iSs. lOtf. 

78. How much cost 3782?%. of chocolatOi at 2^. 8Jd. 
^ ft ? ^ww, 5121. 29, lid. 

\ . 79. .\t 2/?.9irf. ^, Wliat cost I245tbr^ 

i . 5. Of 



/; 
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3i 0/a Shilling. , 
10. At U. U. what 1275? 81. At \s. h^d. what 3261' 
lAiSiS— IO(J-3 32S4 

4 is i— IWt- ) 

- 2|0)13li|l— 3 1 is, — 273-1 

u 4— 130-11} 

2]0)478i9-J 



Atttie^ i£.69 1 3 



Ansa. £.1i9 p ^ 



«2, At lA 3rf. -^ ft. what cost 1785tb of pepper/ 

.^nc 111/. Uf. 3(J. 
£3. At \s. id. ^ ell, what con S52 elU? 

^BKH. 56^. ISf, . 
«4. What come 2782ft. to, at U.2f(i.4 

j^njw. 168/, Iji.7ii. 
•5. Ai Is. %id. 4P' whatfim 327 f 

Answ.lU. 3». 5J<i, 
86. Ai la. lOlrf, what cost 439 f 

Answ. ill. 3s. lid. 
17. At l». ( 1 3d. huw much come 386* to* 

Answ. •it'zi. It. 5d. 



When the price is any number of poimdi or,abilIi«g«. 
1 ao aiiquol or aliquant pari ol'tho Bame. 

] . An'Miquot Part. 

!8. What cost 3 17C, at 4J 3s. ^-d. ^ Ctet. f 



3*. 4,d. ^~5Z 16 g i^-..*.*. 
£. 1320 10 8 ,- 



'[iBl 



Clhap. If 



Ptactke: . 
3. 



11355 



Od.hl'-ISUQ Q 



2j 0)1 32417 6 



tin^m/ 



£.G§2 7 6 



in 






- 90. What cost 324.Jb at 6«. ^d. ^ ft ? 
. Answ 102/ 12* • 

91. At 2/. Qs, Sd. ft Cwt. what cost 175C. ? 

Anm. 40B/. 6*. Sd. 

< • 

92. At i7«. 3J. ^ gwt. what cost 78 C. of cheese? 

Anhw. 61 L bs. 6d. 

' " •% 

93. At J9«. 6(/. ^ piece, wbatamoant 1784* to? 
Answ, nsyl. Bs. . ' 

^ ^4. At 4*. 8(/. i^ yard, what cost 3752 yards of linen ? 

3752 



S75 4 for 2*. 
2 



750 8 

IBff. of 2». i& J 125 1 4 

— — ^— II I, 

4nsw. £. 875 ^ 4 



for 4^. ^ Case I. 

^ IP 



S5. At Q9.\d, ^ what cost 324 ? Answ. i02h 12/, 

!96.;At 18j.'3rf. what amount 59 to^ 
-<^/MW. 53/. i6*. 9^, 

2. JX^ C(mj)lemen^ of an Aliquot Part. 

* ' . Hide*. 

Multiply the quantity by 1 more than the given num- 
ber of pounds or shillings^ ^^^^^ divide the -ijuariiity by 
the denominator of ihe fraction expressing the aliquot part 
whose complement is giveui and subtract the quotient 

, from the product. 

i Examples* 



y. 



Ci /, s.' d, . 
What cost 278 at 1 16 8 <^ Cwt. 
2 

' ' , /. s» d, 

!• d. 556— —for 2 

W5 Sis comp. J— 46 6 8 — .-0 5 4 Subt. 



Book HI. 



Amount to ^.509 13 4 at 1 16 8 ^ Cwt. 

- * • • -^ 

The reason like that of Case IIL 

98. At4>. lO^d. ^ tfe. what cost 31851^. of coffee? 
jinsiv 77©/. 6s. liildk 

Q9. At 2/. 17$. 6 A ^ Cwt* what cost 424 C. of raisins! 
Jnnv. 1219/. 

100. What is the price of 1 847 yards of cloth, at 5/. SA 
^ yard? jirtsw. 525/. 6/. 4c?. 

101. At 3/. 15*. <^ CwU what cost 172C. of hops? 
jinsw, 645/ . 

102. How much is the amount of 4563 c^bbs at 4s. 9^ 
^? jinsw^~U%3L i4si Sd. 

103/! At 9s. lOd.. ^ piece,- what amount 139 to? 
Aww. 68/. 6j. \od. 

^ 3. Any Aliquot ParL 

104. What Cost 54 ton of iron, at 12/. .10s. 6i -y* ton? 



i 



l.Thus, - 
Too /. *. d. 
54 at 12 10 6 
12 

4, 648 ^ Caw 1 : 
lOv. 427 1 <^ «. 

6J. .'^127} Case- 4 



f . Or thus, 



54*at 12 iO 6 54 at 12 10 6 



250 id 



£. 676 7 >nw. 



250 6 

2700 1 ^ - 

108 Jfor250s 
27 for 6di 



»S527 • 
i' 676 7 



3 Or thus, 



6 




676 7 



Exmif^ii' 



Cfagp. I. p. 2. 



Practice^ 






Emvfpieg. 

105. What cost 540 yards ^ broad doth, 8t 17*. W. f 
jinsw, 479/. $*. 

106. What cost S13C. of idieese at 14«« 6d, r 
Anm, 226/. 1S«. 6c{. 

V 107/ At 1 1* I \d. «^, what wst 791 «ilsf 
Anm. 435/. I U. >*. 

108. At 3/. 175/5rf.4^^Cii^. wJiat come 517 C. of hop$ 

to ? j/nstti, 20011. 45. 5d. 

*- 

109. What cost 108 C. at 6l. 1 3*. Qd. ^ I 
jinsw. 6W. Ids. 

1 10. At 4/. Os. 10|d. ^ d. what cqst 17 Cw^. f 
Ansxv, 76/. 85. 2 J<3?. - 

HI. What is the price of l^ion of butterat 19/. 19t. 
^ ^d, f Jnffw. 257 51. I9s. 440^. ; 

112. To how much come 48756 skains of wonted, at 
U. 4s. 6rf. 4p 100? Aimv. 597/. 5*. ^^. * 






CHAP. I. 



PARXn.; 



OF THE ^SiUANTlW. 



TABLES. 



Aliquot Parts of I Cxvt. 



- — t, 



2 , ii is I Complem. ,2 ff- tfe. 



Par is -of 
4 Cwt, 



ii. »» i > 



-> ' I* * ^ 



Parts tif { 



tfe. 



I 0--^ 3 1 9isi|Ll4isi 

16— f — 3 12 . t) 14— i I 7 — i 

44^ 4 3 14 •8—1 j 4 — f 

8— tV ^ 20 ' 7 — ^1 34-4 

7*-tV— 3 21 I J • 

•~~~~^ • ' ■*■ - rim .. I ■»■ ■! -■ irf — I- 1 — 1~ - rr r'~r~twi -— — ~-^. 



"V 



Cax 
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I Case I. 

When the quantity is .a fraction ; or of a lesser deao- 
mination, or denominations^ and the price of 1 of a high- 
er is given. 

RuU. 

Divide the given pfice of 1, by the denmainator of tfat 
fraction^ or aliquot part« when thj^less is, 

t. An Aliquot fart. 
1 . What will ' of i C. 4:ome tOj at the rat% of 29«. H^ 

29 6 



\ qr. Is ]^— O 7 4^ Anaw* 



Reason* 

The Re^on is obvious from considering the soHitiofibf 

the Rule of Three, viz. I C: 295. 6rf.— — |. Fori 

liave multipfied 29s, Od. by \, and 1 divides not. 
2. If a y^d of cloth cost 8^. Qd. what cost i yard ? 

4nsw.^. 3d^ 
' 5. What cost I6ft. of any thing, at S/. 13*. 6d^ i^lfi^ C.f 
Answ. 10s. 6d. 

4. >At 5s. Qdj, ^*0z. what cost a pair of siber buUoos 
weighing 5 penny-weight? Answ. Is. 4{d, 

5. What will Hfb. of sugar come to, at th^rate of 45Xi 
^ Cwt. ? Answ. 5s. lid. 

6. What will 7ft, be Worth, if I Cwt. cost J^s. ^. ? 

Ansi!f, 25.. 3Jrf. . 

2; TAc Complements 

^iiotraci A»d quolieiil (^R)«ind by dividing the price by 
the denominator of the part whereof it is the compkHneat) 
from the price^ and the remainder is the answer. . 

7. What 
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?! What will I of a Cwt. come to at 29*. 6<l. ^ Cwt. ^ 

29 6 
I Comp. is i— 7 4J 

Answ. 22s. Hd, or 1/. 2». Hrf. 



8. At 155. 6^. ^ yard what cost | of a yavd?^ y^ 
.tfi^bncT. 13*. G^d. - ^ 

P» What cost Scjt's. Ht^ of sugar at.2/:r 5*. 6d. ^ 
Cwt. > -4««i?. 1/. l^. 9|d. 

10. What cost 3qTs. 2Plfc.^ at S/. 1?J. 4d. <^ Cwt. ? 

^nsxv. Si. 7s. 2^. 

11. At 5s, 6d, ^ ounce, what cost a pair of l)ucklM 
weighing 15 peony-weights? Ansio, 4>s, I^d. 

iQ. At 17/. 6d. ^ yard^ what cost 3 qrs. 2 nails? 
jinsw, l5s,S^d. 

3* Jn^f Aliquot Farn 

Rufe. 

Divide the aliquant part into acYeral aliquot parts^ aD# 
divide the given price by the denominators of these several 
aliquot parts successively: the sum of all the quotients 
will be tb^ answer. 

Examples, 

13. If 1 6wt. of madder be worth 2L lOf. what ia Sqrs; 
16ib. worth ? - 

qra. ft. L s, 
3 16 at 2 10 

qrs. ife. - qrs. ft. 

2 is 4—1 5 — Annoont of 2 §► 

1 is J— ^ 12 6 '■ = 1 6 

•O 16 is 1—0 7 15 — 16 



Jinsiv. £.2 4 74 -i^-^ : 3 16, 

_ a 2 14. What 



j»* 



^/ 
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14» "What will 2qrs. lift, come to if ^Cwt..cost50*.? 

15. If iCwt. cost4.6«. Qd. what cost Iqr. lift. ? 
Answ. 11 8, 5-^d. 

16. At 17/. 10«. Sd. ^ toti^ what will 3C. 3qrs. cost? 
Answ* 3l* 58% 9d^ 

17. How much will 12 ounces of silk cost, if ifc.cort 
3/. lOs. Answ. 21, 12*. Qd., 

18. What will 3qrs. 21 ft. of tallow come to, at ibi 
rateof 27*. %d. ^ Cwt. ? ' Afisw. U. 5«. U^d, 

19. What will 7| oz. of spice come to* a& 1^*. 8rf. $* 
ft.? '^w«w. 6«. 24jrf. 

20. What cost a qrs. 2 iwiil^ of velvet at the rale of I7i. 
4i. 1^ yard? ^iwu;. 15«-. 3J(f. 

21. How much will 2lfc. of sugar cost, if 1 CwUcost 
*4». 4(i. f Ati^. 10*. 2J(ft 

22. At 27/. 10*. 6^ ^Cwt. what cost l^jffi. 
jiww.3/. 12*.5|!jrf. 

Cii*e IT. • 

If of diverff denominations the price of 1 of the kwci 

p Reduce them to the said lower denominaUon of wmcn | 
the price is given, and find the atiiount thererf by tw 

former Rules. 

C. qrs. %^ ' 

1B3. What cost 4- 3 12 of pepper, at 1*. 3^. ^it^ 

." . 4.^ ' ' ^ 

- 434 ' - 

12 * , 

544 pounds at 1*. 3c{. 
3c?. is J 136 • 

2 0)681^ 

An^.34rK' 

94. At 
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24. At ^^d. ^ ft. what cost a hogshead of tobacco 
weighing 12C. Iqr. 25fc^? Answ, 56 i. 15s. 0|d. 

2^. What cost 12ft. 10 oz. of silver at 5s. ^ ouncef 
-4nwy. 381. lOs. Od. 

^6. What will 224ft. 6 oz. of spice come to, at the fate 
of 3s. ^ ounce ? -4w5«;. 538 1. 10s. Od. 

27. 12hhds. 36 gal. of brandy, at 4s. per gallon ? 
jlm'm, 1581. 8s. Od. 

28. If life, of any thing cost Is. 9d. what will 7C. 2(jlfc. 
26ft. cost? -^iMW. 751. 15s. (5d. 



Case m. 

^ When the price of 1 of the highest is gSirmi. 
Por the number of the highest find t£e amount by the 
Bules of Part 1. and for the lower as in Case I. of lU^ 
and add the amounts together.. ^ 



Exampks, 

29. What will 332C. 2qrs. 22ft. come to, at the rateef 
18s. 6d. j^Cwt. 

C. qr&, ft. «. d. , 

332 2 22 at 18 6 

•33 4 at 2 
9 



-298 16 
ad .is ^ g 6 

12 10-f^ 

ii I ■ ' 

je.307 14-10^2 





■ ' 




2*isi 9 


3 




Ufc.i 2 


n 


1 4ir 


7 is t 1 


.n 


49 


J is -^ 


Hh 


55 



12. \m 



I 



146 

^ 112 



so. At 16s. 4d. ^ Cwt. what cost 14 Cwt. 3 qrs. ? 

Answ, V2K Os. lid. 
ti\. What will 193 Cwt. 3qrt. qpst, at the rate of. 178. 
9^d. ? * AnM, 1721.7s. 15(J, 

32, At 168. 5^d.. <^ Cwt. what co9t 203 Cwt. 3 qrs. ? 

Answ.AQl\^ 9s. l|Jd. 
33'.. if a dozen of cantiles cost 3s. 3d. vvhM will a box of 
5i dozen come to ? Answ. 17s. lO^dL 

Q 3 34. What 
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54. What will 2061 C. 2qrs. 7ft. co«t at 168. (Td. ^ 
Cwt. ? / ^nwy. 17001. 15». 9|d. 

55. At 9s. 4d. ^ Cwt. what ^ill 1.06C- 3qrs. 14ft. 
eome to ? Answ. 49 JC 1 7 s. 6d, 

36. How much will 26 Cwt.s Sqrs. 7tfe. ctwir, if 1 Cwt. 

cost 1 58r 9d. > -^ff^w. 20 ! . 1 8«# 4^^^- ' 

37, If iCwt. cost 21s. 6d. how much will 306C. 3qrs. 
STlfj^. tome to? . Answ, 32^1. 19s. 1 Jd. 

> 38. What will 95 iCwt. 2qrs. 27lfe. cost, at I !>:, 3d. f 

f Cwt.? ^Mw. 5351. 7s. iTjI-^d. 

39. What will 506Cwt. Iqr. 1 Iffe. come to at !3s. 7d. 
^Q} i*ltfWJ. 3431. 17s. lOdjV^d. > 

40. What win 499Cwt. 3qrs. 251b. cost, at 25!'. Ud. 
<|^ e. ? Anm. 647 1. 17s. l^^^^A. 

41. At 19s. 9d. ^ Cwt. how much will I09C. Oqn. 
^ J ^ i^iti. come to ? Aruw> 107 U 15s. 4t.Vt^' 

iCwt. cost 15s. 2d. hat will ¥a^C Iqr. 2^6. 






'//*? V 9 f42. il IDWT. cosi I OS. -«5u. iiai wni 7Vi»%- 
/ -^ ^ "' Home to ? '-4a5tv. 57 iL 7 s, 8 1 d. r ^ 

43; If 1ft of silk cost 3^1. 6*. 5d. what will 80fc. lOo^ 
^st? ^n«w. 2671. 14s. lOJd. 

44. How much will l095Cwf, Oqrs. 5ft. cOme to at the 
' rate of 17s. 6d. *^ C. ? y^?wu?. 958 1. 3s. 3f d. 

45. What will 23lCwt. Oqrf. 1ft. come to, if iC. cost 
18s. Gd. ?. ^wsu^. 207 1. 18s. l^|d. 

46. If 1ft- of silver cost 31. 4s. what will 100ft. Uoz. 
come to? AnsWn 3221. 18s. 8d, 

47. How much will 2Qtoa IQCwt. Sqrs. 14ft coinet(^ 
if I ton cost 194. 19s. 6d. ? Amw. 4191. 7s. 0,y. 

48. At 25 1. lOs. 9d. the ton, what will 10 Ion 17 Cv^ 
Sqrs. come to ? A^vm. 278 1. Os. 9||d. 

49. At 6s. 9d. the-yard, what will 7 yds. ^k qrs.' comc 
to?^ "Answ, 21, 13s. Igd. " "^ 

50. If 1 ton cost 2r\ I5s. 6d. what c(iat 25 ton l5Cwt- 
3 qrs. 1 4itfc. ? Anm. p6 1 1 1 31. S^W^'L 

51. What will 15 yds. 1 J qrs. of cloth cost, if a piece 
" containing 4^ yaj-ds cHJst 38 1. 17»» 6i4. i 



Amia. 141.4.71 J id. 



52. H 
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- 52. If IC, cost ig*. ll|d.whatwfll IlC. 3qrf. 27^ife. 
conae to? itow. II/. 19#. 7^i|rf. 

5S. At 19?. 19*. ll|(i. the ton, what will 19 ton, 196. 
Sqrs. 27J}fe. come to ? i^fwtt?. 399/. 195. S\%%'!^'^d. 

PRACTICE ;>«/on/if(l dy DECIMALS. 

I- Since 2i. is ^ly part of a/, the decimal of 2«. is I » 
wherefore anj quantity being given at 2s, ^, the price is 
found in pounqs and cfecimat parts of a poand, by sepa- 
rating the units figure of the given quantity from the rest 
for a decimal, the value of which decimal in shtiUngs is 
known l»y inspection.. 

Exathples, 

Let it be required to find the value of 278 yards ¥ 
at-2s. <^ yard. By pointing oiFthe lowest figure /• 
8 for a dacrma), I find the amount /.273 vrhieh is 2t,8 
known tobeecfual to27/. 16/. 

IL Consequently if the price be a multiple of 2s, (tfe. 
any even number of killings) the amount of 2s, being 
first found in; pounds and decimal parts a» above^ and 
ihst asnount muhiplied by the number whieh eifpieaseth 
how often 2s. is contained in the given pri^e, the product 
will be the amount required in poun<}s aad decimal parts 
©fl/. &c. 

What cdst 256 gallons of shrub, at Qs, ^ gallon ? 

25.6 amount at 2 ^ gallon 

Answ.l6,S or 76 16 
Let the Examples of Chap. L be done by thb Rule. 
Likewise if the price be pounds and even shillings 
/. 9» 
475 at 1 12 Or 475 47.5 

, _L 2^5 6 

1*6 X 2ZZ.S2S. £^70Q^ 285.0 




f^ 



m. If 
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III. If the price he, an aliquot part of 2 shilliogs^ find 
the amount at 2^* and divide it by the deDWoainator ^f the 
part. 

At 8d. ^ fe- ^hat cost 32iJ ft. j 

Bd* is W32.fi 

■ /. S* a. 

jfi. 10.866= 10 17 4 

Let the examples of Chap. II. § 3 be done by thist 

IV. If the price be an aliquant part divide if into aliquot 
parts. 

8729 at 5d. 524> at U. ^. 

872.9 f 52.4 
8^ is Co. ;j'— 17.466 






4€f. is J— 145.483 — I. 8. i. 

Id. is i-- 36.37075 34-933z=34 18 8 
/. . d. 

181.8537^ or lai 17 1 



V. If the pvice be pounds and shiUings, or pounds shiU 
Kngs and pence Reduce the lesser denominations to thft- 
dtecimal of a pound^andmultiply, the quantity thereby • 



/• «. d, /. 

54tonatl2 10 6=:! 2.425 

54 



50W0 
§2625 

' ^6.350 

*,676 7 

yi. If the quantity likewise be of diftrs deaomiDatK 
reduce the lessee denominataona tO a decimal •£ that wberoi^ 
of the price is given*^ ^ 



•€!liap, I. P. f . * ^ Jhacticc. 

SOJtb. 10 osr.pf Hilk at 3^. 6«. $<e^ ? 

ft. oz. ^ ' ' i* s. d, 

$0 I0=r80.625 ,3.32088=3 6 5 



189 



80233 

241875 
24-1 88 . 
1612 

267.739 
i. 267 U 94 



C. qrs. ^. dL 

1.4 3 at I6'4c:,816 

. 81 

14.75 
735 



=735 
900 



7375 

4425 

10325 

9)108.4125 
■■■ "7. 3, d. 

12.04583=12 11 



Aftec the same manner may the examples of Case HI. 
:piigeI85 bedone. 

Otherwise 

* Take pmu for the lo^v^er den om t n ati o ns^ as>. .. 

8a 10 3.32083 

80 



«**•*.*■■ 



hi*- 



265.66640 
8^ ir.66e4il5 



Q¥ 



.415103 



26774191a 

„ ^ 

14.75 at 16.4 

.8 



-11.800 
4 ^ .2458 

12.04563 

ie,12 11 
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PRACTICE 

APPLIED IN CASTING UP COINS. 
1 . Paid J D in full for T S's bill on jne, lOOL viz. 

8. d. \. 8. t \ 

22 at 18 3 ' >-«_ ._ 90 I 6 

12 at 18 1 — — ^-— - — 10 17 I 

27 at 29 3 -~ ^ — ^ S9 9 9 I 

26 at 22^ 9 — - i 29 11 6 

Change .«..,« •...*^ .„..« 5 



^.100 



The Work : 

»• i!- «. d, 1. s. d, 

12 at lii S la at 18 l 27 at 1 9 3 Decimallj, 

—"7 _ 12 29 for 1 -§ 27 

6 4at2^ 4X2=S 

9 rf.lO 17 24a 

^- 19 16 ^ 1. 8, ,d. 8i 6 9 Is. i 1.3i-l«. 

^ 5 6 a!6atl29 > — 3d. ' . ,3375.3d. 

• 2^.V 212 2l0)78j9 9 / 27. ll. 

£.QQ 1 ee^d.O 13 



■*i*fc 



— 3^d.O 6 6 £39 9 9 3#.4875-l 9-J 



£.29 11/6, ^.39 9 g 



^ 2. Received of Abraham Adamson for Peter Drawer't 
•ill, 1501. m, 

87 at 1 2 9 — _ ajf A7 ) 

n atO 18 S _ ^ /T'fl'^ 

I ato 19 6 _ _ ^^'/t:i 

Change — _». O 4J 

^.150 
3. Find 
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3. Paid Samuel Thompson S4S/. for 345 bamb of b^ef 

I05a^52 9 ^ _ _ //a , ^ y Q - 

iOO at 18 3 ~ — — . g^/., S^^o 

JOl at 4 9 — — *. Z^h/O'^' 

4eOat 5 5^- - -^^f,^ ^,,^ 

343 2 
JChange returned . . 2 ^ 

Ill ■■III ■ 

j(. 343 O 



^^Receiradfroin JB in part paynent fortobacco^ vi%^ 

^. d. La. A, 

127 at5 5 — — -• J//..y,r// 
478 at 3 4 - — ^ — y^^^j^^ ^ 

III * 

5. Received of R F 259Lls, 9d^ in part of 1500 stone 
^f wool'Sold bisii m; 

4^:^^ 

- — — — JO ,{J.. C , 
- - - f/}../L//i 

♦ ;f . 55§ . 7 9 

-^ ^ i f 

«. Paid P. P. on accounrof IQpO barrel* of wheat. 

k s. d. I, s. d* 



s. 


d. 


300 at 5 


$ 


leo at 6 





1504 at 18 


3 


^99^ at i 


1 



S14J atO 4 9 — *- —/^., /3,7^\ 

72^ at! 9 3-.- ^jri .^ r; ^^ y ^^ 

94 at 1 a 1 — — ^^i>..M^.'/& , 

-'271 at 18 3 — — — ^So /•. /^£ 

30 at i7 11 — •— — ^^. /7'^ ^ 

iSJatO.l I ~ - - v^. -^i 



« ■ ' i fi i 



£. 635 18 94 
7. Receired 






/ 
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*?• ReceWred^f B Q, by'onfer and ioi occomt of S S. 

^ /. d. L f. ^. 

1036^ «t It — — — *^"^>^ 

931 at 3 4 _ _ — . /SS>. ^.. ^ 

97 at 28 11 — — — /^^.^,// 

104 at'-SS § — — — / ^- f^" ^ 

5S at 18 3 —I — — ;SZ./l'(i . 

275 at 18 1 — ~ •-- :^>^ tF'Vf *// ^ 

431V at 22 9 -=- — —^^^''yh\ 

•574at29 3 *- ~ — Jr//*/' >^M 



£.1377 II Oi 



y/v II »-' 

4^ 



BII-LS OF PARCELS. 

Dablio, &p^. 18, 1^08, 

1. James Batcman, 

.fiooght -of Edvard Empsoiij * 

5. d> L 5. 4^* 



«^* 



27;ft. of Smyrna coffee, at 5 8 ^ ft. ^^-^-^ 

23tb. of Mocha ditto, at 5 4 ^S'-ZM 

26?,tfe. of imperialtc?, .at 2^ ^^'tT,^ 

103ft, of best Bohea, at 14 6 I'iff 

1 3ft. of r#y al green tea, at 1 8 8 /2 * -«' 4 . 

2lft.'Ofsft#ardoubler©fined,at 1 04 /- /"/^» 

^^.'/O- IS 4 

,' * ' lOthAo©, 180«. 

&. Francis Piadnst, 

Bought of I^aac^osier, 

s. d. /. i.. ^ 

•15 Pair of women's worsted, at 5 7 ^ P. ^' '-^j( ' 

23 Pair of men's fiilk. ]7 4 — ; — /O„J0f(i 

22" Pair of men's yarn, 3 2 .— — U-* ^'^ 

18 Pair of Norvvkrh hose, 4 9 A^^ ^ ^ 

38 Pair»of thread 3 4 e »^^^ )i 

13 Pair of women's glomes, silk, 4 * 8 ^— , ^ ., ^ 4 

jf4.1 4 11 

^. Dub/ifl 






* . ., ' Dublin, Fed. 8; 1809. v 

^S. George W*yte^ ' ' 

Bought of John Brown and Comp. 

^ 10| Yards of Yorkshire cUth, at 6 6 4^ ydj. ^^ J 

' ^"7 Yards of fine Spanish black, at 16 3 tf^VJ.^ 4 j 

. ,J&Jl. Yards of fine grey cloth, at 15 9 ■ . ■ r ? ^„ J^ 

J^j;;^! Vards of frize, at .5 6 fiL ./f / C 

V ■% ^Yards of fine drab, at J5 a .^, . ^ -^ / 

, -5^ Yatds of superf. Span, cloth, at 18 6 sT" ^" *^^ 

31 'Yards^fliYory scarlet cloth, tit 13 i^Oe 2> - O 

'I 
jg, 46 74 



4^ Jauiei Webster, 

* ' Bought of William Grocer and Comp. 

C. fr«. ft, I. t. rf, Z, «• «C 

2Hi^c?5. of sugar, 17 2. 17 at 1 13 \O^Clg„ /y,^ z\._ 

Raising, 3 ban eis. It 1 19 all U 5 — ly.. % /w 

I'obacco, 1 /iA^. 4 vg at 4 Id 4— 2J'y..//-i 

?ice, 1 barrel, 1 15 at 2 16 4 — J. 4 - /i> ^ 

e^p^r, 1 bag, 1 3 19 at 3 112 4 — C./S" /^.^ 

' Brinlslone, 2 1 39 at 1 19 1 — 4 -^ ^4" ^ ^ 

Be^s-wax, 4 cakes, 2 2 12.at 1 18 4 — 4" /P*^ // f 



5. Edward Stevrard, 



A 91 9 10|| 



Bought of Francis Kiernan, 



12 Cheshire cheeses, 5 2 24 at I 17, 4 <^ C/f7./3 - ^ ^«, 

45 Gloocestfershire c?o, 4 2 10 at 1 12 6 — X* y*. Z^:?^ 

40 Irish Cheese^ 5 1 18 at 18 — j^-//. ^^ 

8 Firkins of bJ%^, 7 2 at 1 5 6-- <>v 'Z^.. J 

7 Flitches of bacon, -« I 17' at i 4 8— ^/^^/^^^ 

5^ if i -^'"^ 

•f. 40 9 Ci^ 

R * «. Sir 



<L Sir Michael NawtoQ, 

'^'^''^Z'''^' ^sa 30 10.17 a^«. 

10. A-nKer ^a •pot f »»,-«► ^.. » . 
-and-Jamp, |»l6 15«tfl ^ 

* spoons, 3 j 

JIFot^n ^* <A dozen desert knives^ forks and 9 . I 

spoofis^ witb a shagreen case, j40^« 

^. 130 18 5f 



?• Thomas Ma^» 



To HWifHMn Weed, Dr. 



X HAil. best-briighHoba^o, 5 2 O -at'O 10|'^1^ 
I Pox of Oroonoko O 2 19^ at OIH — 

5 Bags of oM-SpaniA^ « 12 at 4| 

4 Hogshead, 2 2 13 at 5| — . 

^ Rolls, 3 »ia at I dj^ — 



£. 55 15 5 



at 1 lid. ^ fe* m. G. qrs. lb. 



2 
3 
•4 
4J 
6 
7 
-8 




u. 


qrs, 


. lU 


iS 


2 


IS 


2 


3 


10 


2 


2 


17 


2 








3 


1 


8 


i 


1 


3 


3 





20 


2 


2 


7 
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1 



CSk»p>ll« Sfports tmd Bxportt, jgn 

CHAP. XL. 

ill cmUog Q^' tkeamoiiDjt of goods bought, imported •» 
. caipociedii to tbe. prinitocost of such goo<].8 we viipst addt 
«Bll itioickaiget uj^or tketo^ in ord«ii: to. fix the prica^tbay 
«tonii nitia, aa |irili^afl|>etf)ti fcom Ibe foUowiog 

U. Sbppose I import from Rojtterdam 5 balai of papar^ 
m^^ qt, 10 r^msk^ #hich,. with charges there, aaaountdf 
iQ fi9L I pay for di^y hare 6<t ^ ream, for freight 19#. 
oorieraga 1*. What dofh it stand rae in ^ ream : aa4 
Mw mast I sdl it ^ream to gain 1 ^ cent. ? 

^Balaa. . /. #. d 

•sm laHeam^^ FImcos^29i a a 

Bi-aW » Heamji al W. ^ «.. doty* Freight 0, 19 a 

— -^ Ihotfterage 1> Q 

€d.i2lS .»^m^ 

—-*- Whola/io9l'^*$l^ 5 O 



«••««* 



If 50 cost f $,i a what cpft K 

50 1 ^^— 

15)^ 2 6, 

W J 00 gain la what 16)0 12 6 cost^ team?. . 

13 gain, by 1 ream> at 1Q<^ 

" ' cent. Whereibre 1 must 
eel] it at ^0 IS OL^ ream*. ^ 

2. Suppose ft bale of merchandize weighed SOOflS. and 
•oat 15/.4#. OA pays for duty 2J.^ft. for freight' 25*.' 
for porterage home ]«. 6^. flow much will IJj^. of the ' 
•aid merchandize stand me in ? Jm». 15|rf. 

&3 Imported 
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3. Imported 4 pipes of oil, containiog 480 gallons, 
which cost me 5s, 5\d. ^ galloiv; ^paid for freight U. 
<^ pipe, duty Qd. ^ gallon, porteraj^e U. ^ pipe: 
what must 1 sell it for ^ gallon to gain 12 ^ cent, f * 

4. Bought 150 casks of butter, wt. neat 320 C. 2qni. 14}|, 
. at 23*. Sd. ^ Cwt. paid custom \d. ^ cask ; porterage 2i 

ck//I^.; the ce larage came" to 1^. \58, cooperage i/. I4y. ^d, 
wlien I sell tliem for 41 9^ 1^5. 3d. what do I gain upoft 
the whole '^^ Cwt. and ^ cent. 

Answ, I gain 32/. 1*. 3d. upon the whole ; Qs, ^ C. 

and 84.^ cent. <J ^ <^//^ C^'.'^- 

5: Bought 200 carci/es of beef, wt. neat 850C. 2qT&, at 
6^ 6if. <^ C. and salted them up in 40O barrels which 
cost 2/.. 9(/. a piece; paid for 50 barrels of salt, at 20s, 

f^ barrel ; paid for salting, labourers, &c. 4/. 0*. Id. Ivow 
want to koow what I barrel stands me in ? 
Answ. 19*. S^d. 

6. Shipped for Briistol 20 packs of bay yarn, which cost 
h» 408/. IOj. paid for 50 yards of canvas, at 7d, ^yard; 
fir packing 5d, ^ pack; porterage to the quay 4d. ^ 
pack 5 for licence, duty and other port charges, 51. 13*. ii* 
ri^t'erage, 11«. 12d. I desire to know what it stands mt ia 
^ pack on board ? Anmff. 20/. Ids. W^d: 

7. Imported ftowi Spain 10 tun of wine,' at 10/. ^ 
hogfthead; paid duty here 1*. \d. ^ gallon; freight \5s. 
^tun; the charges for lighterage, porterage, &c. came 
to 11/. 9». a storm arising, one pfpe contarmng 126 gal- 
lons was thrown overboard: what doth ihc remainder 
stand me in ^ gallon ; how must I sell it ^ higsht-ad to 
gain 10^ cent, and what do I gain by the whole at that 
rate? Anaw. The remainder 4*. 7d. ^ gallon; I 
xnufrt sell it at 15/. 11 a* lid. ^ hog&head; and gain by 
the whole 54/. 17«. Sd.- 
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CHAP. III. 



Of ALLOWANCES <m the WEIGHT qf GOODS caiLd 

TAHErmdTKKlT. 

^TWHE is the weight of the task, barrel, box, wrapper, 
Jl Sc€. viz. whatever goods are packed ivt, or an atinu- 
nce in consideration thereof. Ttxti 





Chap. UL Tare aftd T^U. IW 

TVettiA'an- allowaoce to retailers ^ aQcountof wa|te» 
of the small' draughts they sell by. 

Gross weighi is t^e weight ot' ibe commodlity together 
with that in which it is packed without aay d|edactioua.i 

I^ai tuigla is the^ reooainder afit^ a41 ailowaoce* are 
deducted* 

h OP INVOICE TjiRR^ 

Add the grois weights ]fit<^ one sctmy and the tares* ihto 
another. Thaii. sc&tr&ct tW totbV tate iVonr the Wbole 
gross, and the ftemaindev is the^ieal weij^ht^ 

# 

ExwHjplis. 

1-. What do 4 barrel^ of iddigo Odttie to^at 3«: 4d.^^ 
T^. and wt. as folio ws^ tu&> 

C. qrs.tfe. . ibi 

N»cl ■ .. . 4 1 10 Tare 36, 

<r — t — 3 3* 05 -— ^ 29 

9 4 19 — ^ SO, '^ 

4' 4 O 00 3^ 

Tbtftlgt^svld r 03. » I3f tot: taie^. 

16 
1«28' 
3 



1 WSft . Gros?,, 
131?ft. Tare; 



16911^. neatat3#.4<;:. 



Si. 4iK is J— £. 2tl *6 8' Anm. ■ 

2. What do 6 hogsheads of iob^c0 cone to, wctghi' 
ross 3#C. O^rs. 9fk. tare of all ;d56tfe. a^ 4/. i^« iM 
fP Cwt. ? Jmw. X44/. 6 . l^i 

R 3 3. Bought 
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3. Bought f hogsheads of sugar, at 35s, ^ C. neat, 
•viz* 

C. qr. ft. ft 

4*. So\d lOMd#. of tobacco at 7^^/. ^ ft. neat, N<». and 
m, as follow, "qiz, 

C. qr. ft. C. qrs. fe. 

N«. 1 6 3 17 Tare 3 17 

2 6 3 19 — — 1 I 14 

3 6 2 14. I 02 

. 10 "7 2 24. P 1 or 

. 14 6 3 22 3 2* 

16 . 6 2 27 2 17 

17 * 7 3 04 1 09 

19 6 3 04 — 1 04 

20 7 2 07 — - Ov«5«l7 

25 , 9, J? 02^^ 2 27 



3 02-^ 



-rfniw.ef.^4 IS f"'Z''Za 

II. When the tare or trelt is so much ^ bag, bale, &e. 
multiply the tjire of one by the number of bags^ bales, &e» 
the product is the whole tare. 

5. Whales the amount of lOhhds* of tobacco, (jt. gross 
•6C. 2qrs. 14ft, Tare ^ hhd, IQOft at 3A 155. lOd. ^ 
Cwt.? 

Gross 86 2 14 Mult. laMrff. 

Tare 14 1 4 by 100ft. tare of each. 

Neat 72 1 10 312)1600(14 1 4 whok t»%. 

C. qr. ft. 112 

72 1 10 Ht S 15 ID 

12 480 .. 

— » . 448 



45 10 



273 

Iqr. isf 18 llf 

8fc. h^ O '5 5 

5ft. is J 1 4» 



28)32 
2R 



-f.274 5 »| «. 70 



Chap. III. fart and Trctt \99 

6. 70 6ale<< of Smyrna silk, e»ch 317)^. gross; tare 
^ bale I6fe. at IGs 8d. ^ fe, neai ? 

jinjw. 175581. 6%. 8d. 

7. Whai's the value of H hhds, of tobacco, weighing 
gross S9C. 2 qrs. 17tb I tare lOOft. «^ hogshead, at &|d. 
^ fc. neat r ^/wu;. 35 ll. Os. 9^(1. 

S. Sold 4 casks of iiutigo, %vt. ^^oss 18C. '^qrs. tare 
571b. '^ cask, at 4s. ad. <^ ft. what do they amount to } 

Msiv. 4321. 18s. (d. 
. 9. What's the amount of 4* hogsheads of tallow^ vU^ 

C. qrs. tfe 

N**. I ' 9 3 241 Tare 3 «|r8. dfe ^ hhd. 

2 ■■ 10 2 16/ at 201. 10s. <^ ton. 



3 II 12f 

9 3 Ij 



Jnsw. 391.48. 34d. 



ni. When the tare or trett is so much ^ Cwt. gross. 

Divide the pounds tare into aliquot parts of a Cwt. and 
take that part out of the gross, the quotient is the whole 
tare, which subtract from the gross. See. 

Otherwise: 

If the tare or trett be a small number as 1, 2, 3, muf* 
tiply the Cwt. gross by the pounds, tare or trett, and for 
the quarters and pounds take parts of the tare or trett. 

10. What cost 12 butts of currants gross 7 Cwt. I qr. 
10ft. each butt, tare IGft. ^ Cwt. at 32a. 6d. «^ Cwt. 
Tieat? 

CTqr. ft. 
7 1 10 
12 



Tare ^a 88 8 Gross, 

^^ft-» 7 ^2 2 9 Tare * 

. 1. 8. d. Or, 

75 1 27 Nt. at r 12 6 2qr8. f 1 12 a 

10s. 18^1.37 10 , 

2s. 6d. i 9 7 d 1 qr. ^0 8 IJ From 8) 16 3 

15 Il^l6ijfe4.0 4 7|qr. ft. r- 

840 2 3| 1 27Co.A7)2 0| 

£. 122 13 5 J 2 i 6 J ,- 

— r— — - I t P 3i Take 3i 

£.0 15 iij . 15 Hi 

11. What 
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^ U. WhA^M' Ifae priee of 30 ^badTdt of figs, wi. grass 

T5C. 3qr». 14^.tare 14ft.. ^ C^- ^ !«»» ^» W ^"^^ 
eeat. Amw. 61]. 8s. 2||d.. 

12. 8 Bags of pepper, v^. gross 21^Cwt. Si^rs. Ibf^ 
Ure 4ft;^ Cwi. at 11 3^ ^ ft, neat ? 

Anm, 1151. 14$. 2,%d. 

13. 50 Cask* of butter, weight gross 202 Cwt. 3qrt** 
I4ft tare 20ft.^ Cwl. at 198. <^ Cwl. neat > 

Arm). 1581. Os. 8||d.. 

14^ What come ^.hogsheadt of sugar to, woight 43 CM. 
3. qrs. 21ft^ gjPOBS, taxe 12ft ^ Cwt. fUb 24» 15iB, 4d. ^' 
Cwt. neit ? dniw. 108). lOs. S^Jd. 

I 

OB TRETT^ 

TRETT in London is an allowance of 4ftv in 104ft^^ 
after the tare is ded acted/ on goods subject to waste 
which is'y'^ part of tha remainder. 

In Cork they. Allow 1^ out of erery Cvvt. .of^the gros$» 
w^ht of all goods, except beef^ bolter^ hides an4 wc#I^ 
mnd.oB these they make the ffrilowing.aUowanQ^s ;. 

Batter, 2ft on every large cask |.: 

Beef, 8ft <^ carcass ; ^ 

Raw hides, 4ft^ pieSfr-f^^*^ 

Wool 8ft f6nV||^ 20 stone, r»«. » stone in 20 stone 
» ^\i ; bnt in Day iu, and part? adjacent^ flicy allow 8ft 
for erery 3 Cwt. or 2 1 stone, which is ^ after UietQ^ 
is deducted. ^ * -. 

-1. Two hogsheads of taUow weight as f6llowetb, trett*. 
^9^W C«**' o«* of the gfoss, and at 30s. tMT Cwt. what 
dses^ iveome to I Jntw, 2M. ^«j 1 J Jd. 

No. 1 
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C. qr. -Ife. • C. qr. ft. 

N«». 1 to^ 10 1 11 Tare O 3 20 

2 «?^. 11 O n O % 14. 



fOi 





Gross 


2X 


2 


00 


If c 


. Trett 

* . * " 








2li 




.21 


1 


6i 




Tare 

'i 

Neat 


: 1 


3 


6 




19 


2 


ot' 


* .' 


At 


303. 


^ 


Ct. 


r- 




* ' ■'' 




.;. 




570 






2 qrs. 


isi . 


15 






•ift 1 


'3 tIt 

1 




58|5 


f 




i4n«u;. ^. 


^9 5 


1 





13-6 



2. Sold 4 hogsheads oT sugar, .weighing as follows: 
K<>. 1, Wt^ 7C. 3qrs. 16lb. Tare 3qrs. 20fe. 

2, 8Ct. Oqrs. lOft. Tare^ 3qrs. 24!fe. 

3, 7Ct. 2qrs. SOlfe. Tare 3qrs. 27tfe. 

4, SCt. 2qrs. I8ft. Tare 3qrs. 25j:fe. 

Trett 1ft. ^Ct.^arid at 353. 4ci. <^ Ct. how much does ^ 
it amount to ? jinsii>. 491. 15s. 6^'||d. 

3. A Merchant has. bought .4 hhds. of copperas, weight 
as follows, Tiz. 

N*5. 1, fOCt 2qrs. 41^. Tare 3 qrs. 4 [fe. 

2, llCt. Oqrs. lO^^^. ^'^"^^^ ^^F^- l^ft« 

3, l^iCt. Iqr. Oft. "Tare 3qr8. 1 4ft. 

4, 1 iCt. 2qrs. 14ft, Tare 3qrs. 18ft . 

Trett 1ft. ^ Ct. and at Ss, 6d: <^''Ct. how much dots 
it come to? -<^«ny. 171. I4s. 3/;\d. 

4. 4ca8k8^6fraisins'wei2;ht as follows: 

^ N<=^. 1, iCt. 3qrs. 25ft. ^Tare Oqrs. 21ft. 
2. iCt. 3qrs. 20ft. Tare Oqrs, 24ft. 
3.2Ct.Iqr. l()ft. Tare oCt. Iqr. 3ft. 
4, iCt. 3qrs. 23ft. Tare OCt. Oqr. 25ft. 
Trett 1ft. <^.Ct. and at 30^s, <^ Ct. what does it amounl^ 
^«?' i^nsw. 111. Os. 75.|d. 

^ 5. What 
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» 5. Wba^wHlS bales of coffee wm^yo, weighty - 
N*. 1, 2Ctj 3qm. K2ft». Tai;e lOft^ 

2, SCua^r. 20ft. Tace Ii9t^. 

3, SCU Iqr. 24ft. Tare l-gft. 
Jrett ijfe, ^Ct^atid at 181. lOs.^Ct? 

i^buu;. 17Q1. Os. 2|^d. 

I. When the price is given ^fc. neat and the trett 
lib* ^ Cwt. write ihe Cwt. gross three times putting the 
unit-figure of the second line under the teni^ o# the firsts 
and the tmits of the third under the tens- of the second: 
Then for the odd quarters write 27^ fop Iqp. 55|, • for 
2qr8. and 85j^ for 3qrs, Add them iotO' one* sum, and 
theii the trett is taken away. Frmn tkaX sum deduct the 
lbs tare (if any} and the remaindefis the po«nds neat, 

6. To bow much come the followiiftg ^hhds* atls». 

C. qrs.i^ 

N?. 1 C 3 la 

SI 3 2 1& 



X 



X 



e^ 2: 

721 4 
T«r« 32 



689 i at is. d(f» 
s. d. -^ 

^ 8T'i.57- a 4^ 



*£57 9 !> 



7. A merchant has-seld 4 bags of*pepger^ via^ 
N*. 1, weighing 3€t. atjre. ol^. 

2, 4Ct. 1 qr. 7ft. 

3, 3Ct. Sqrs. 2lJ^ 

Trett 1ft. ^ Ct. and tare 40ft, for eachbag, at I44d^ 
^ ft, ueat, I defnand, how much it wiU cometo? 
Answ. 721. 158. 74 Jd^ 

8. SoM 



tett I ^ Cu tare 37ft. catk. a»d\t 4^ 6d. 4pT wSi 
A)es It amoQnl to ? 'Jnm. 4a8n 14«. W. '^ ^'^^ ** 

^oes It amount to? Answ. 21711. 17». 9|d. / 

i^^' f^. '• ^""^^^ ^ ^^^ *^ ^i^- iP'ft- what diw 
Jt come to ? Anm. 451. I8f. .8414^ 

1 1 . Whai w»« 4 hogsheads of tallow cpme to ? 

N'. 1 Weight 9C. S^rs^^lMft. 
fi Weight lOCSc^^ lOft. 
5 Weight I IC. Qqri. j|^ 
4 Weight OjQi. ^gjra. 4^ 

^t 1 ^ C and tare 3qw..ift,^4ihd. and at 201. lOt. 
^ too ? AmwJSSl 178. SyVid. 

ir.ft* 24 for 1 2C. *J2 ^ ^^ 



2e)50Cl 26 J ilfor3q;s. 12 2«>M14(54 



^4 

28 




>30 

12 ..«• 

**- U14 

1440 ^104 

■— ^^ « 14J . 25| tare 

J»« 1 2ft tri^ 1 JO 

xo _• •• • 

*y ■ 14144 

Afim^ltO 16^ ^V ^4trett. 



696 



••i^*»"» 



^^ ^WP. 136p^ 



166 
156 

10 



13* Foitf 
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13. Four banels of Spanish tobacco^ viz* « . r 

C. qrs. Ife. 
No. 4 — 1 4tt\ Tare 14ife ^ C. trett 41fe ^ 
7 — — 3 25 f 104.ft at Q^U. ^ ft. neat. 
9 -— I 5t 
13 _*: o 2 26 J uJf«5W. 141. 2s, 44|<J. 

15. Bougttt 3 packs of wool, weigh tj vh. 



Ck qrs. ft. 
No. 1-311 3 } Tare 30ft. ^ pack. 

2— '3 3 07 Y Trett 8ft for every* 20 
30 3-^3 2 15) 'stone, at iOs. 6d. ^ stone 

3 . • ..,.; — —^ f ifwitv. 351. 16 T^d. 
— qm ft 10 3 6 ^' 

28)90(3 6 3 ©tare 



' ■ L I — 



— 10 . . ft ' c. 
6 7 stone at \Qzz\ 

ft sioi -^ 
6 of20kiijo 70 stone 

i I2ft. 

6$ 4 at 10 6 • 

. . • ; . ^ .- 

108. is t 34 4ft ^ 2 7i 
Cdisil^ 1 14 

'02 7i 



- ( 



'Answ.£.35 10 7^ 



15. Boight 5 packa of woo], weight, wz. No. 1, 4C. 
«qrs. 15ft No. 2, 4C. 2qrs. oft. No. 3, 3C 34rs. 21ft ^ 
No. 4, 3C. 3qr8. 14ft. No. 5, 4C. Oqrs. 14ft. tare 28ft 
^ pack, trelt 8ft. tor every 3 C. at lis. 6(1. -^ stone; 
How much doth it come to ? 
Answ. 771. i7s. 74-^. 

1<J. INVOICE 



k.- 
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16. INVOICE of 12 bags pf wool bought at Clonmcl, 
' for account of E W qf {kbUn, yiz. 

\ -^ e qrs, ft. . • 

N^. 1 5 2 24 Tare 20ife^ ^ bug^ 

Trctt 8}£. for every 20 
stone* at U)s. 9d. ^ 
slon^. 

. Anfw. 2431. Is. 4d. 



WQOIi 



42 

4- 



5- 
6- 

8 



-2 

•7 
.4 
>6 

-7 
-5 



24 
V 00 



10« 
11- 

12- 



-5 

-a 



s 

2 

1 

2 
3 
1 
2 
3 
I 



18 
22 
15 

19 
14 
24 
17 
26 
13 
19 



17. INVOICE of 15 bags of wool, beught atMullin. 
gar, for account of A B of Cork, merthant, tiz. 

C. qrs. tfe. 

WOOL N^. 1—4 3 16 

A,B. . 2.-5 1 12 

i^— 3 3 25 

Tare 30}^. ^ bag 4-^ 1 24 

Trt*te8ft. forevery>5^7 2 04 

3C at 10s. 3d. ^ 6—5 5 20 

stone? 7—6 2 12 

^iMW. 4^-311 13 85 8-6 1 14 

18, London, 17ihSept. 1808. 
Stuart, Webster and Co. 

Bought of the Eastlodia Coplpany at 4 mdntbir^ 

Pepper, 2 Lots, viz. 

C* qr«. ft. ' ft. 

Kt, 17 10 bags qt. 21 1 18 Tare 150 

20 10 24 3 24 138 



C. qrs, ft. 
N**.9— 7 1 11 
10— 4 
11—5 
12-a 
13—6 
14 7 
15-7 



3 

2 
1 
2 
1 

2 



26 
19 
OS 
05 
18 
12/ 



Gross 
Tare 



Neat 



S 



at io|d. ^ ft.— i:. t4/. 

Jledwood, 
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Bednroodi LdU, viz. • 

Too. C. <jrg, 
,N^i7-120 8tici*lO J3 3 A^y y^^Z 

4S— 100-^ 11 12 O ^^^/^-^ i0 

,at:S 7 ^ tan— jft. 

Wormseed, 3 Bales, 

C. qrs. ft. qw. %. 

NM8--3 1 10 Tare 1 14 

24 — 4 2 OO— — 1 IQ 

57—2 3 19 1 IS 



Gross 



Tare 

Sieat at ISJcL ^ ft- — £. O/K/^i^ 



^mmmi^imt 



-j:^ 



' Jwnv.£,S16 8 7?^ 



1 9, Sfclfest, aSrd September, 1 808- 

P^ttr Payjjown and Co. 

Bought of Titos TradeilreH Sot i«ac^ tSk9oief, 

% CottODj Hbags, vix. 

C. qrs. ife. t^. qrs. ft* 

No. 1— ^/.3 17 N^. 17— « 3 16* 

« 2 3 .0 24—3 1 10 

3 2 3 5 26—3 O 27 

3 15 30-^2 3 4 



It ■ 'I t I II 



11 3 27 UZ I 

12 I I • 



24 1 TotaLf ross. 
00 3 13TareallowU 



.♦■ 



.23 I 15 Suttle 2a 1 9ft. ^ 

Trett 100 11^ ii.. Jo JO 

25lfiatJ4d. ^ft— jf. 

More, 






>x 



3V » <> 10/ 

34— —2 2 07 k , 



ftfOM 

TarrO* 2 iV 



■•j 



'."'('■*'• , m »d >■■■■■ 

Sottteft. ^ '^ - 
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CHA^ IV. 

i)/Esii$natinr the ALLOWANCES, PREMIUMS^ or 
RATES PER CENT, «• o» Meieo/- 

THE Allowances or Premioms estimated at so much <^ 
Cent, are Coini|viMio{v» Insurance, Brokerage, Interest, 
Discount and Exchange between Engjand and Ireland. 

Commission is a Premium allowed by the Employer to 
his Factor for transacting his business abruad. 

Insurance is paid by one Merchant to another, or to ^ 
Company for insuring his ships, goods^ &c. that i^ ^ngag. 
ing to make good to him the valu.e insured, if the same be 
lost or damaged. • 

Brokerage is an allowaoce to the Broker, who is a per- 
son employed to find out customers fcnr merchandizes dnd 
tthevcoatrary^ 

lilxchang^. Interest and Discount .will be treated of in 
ihfir respective places*. 

S'2. Nocr» 
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Now in these cases we have given the rate ^^cent. to 
find the allowance upon a given sni)i at the same rate: 
that is, three nunbers given to find a fbtmh proportional^ 
Ti«. /. \ ' ^^ 

As 100: its rat^ : : so is the given smn :io-Us 
rate or the proportional allowance. 

Caft\ ' ■/" •* 
. When the rate or premium is k ^hole number, and like- 
wise the given sum, on Which the premium i%to |p found. 
This is already taught (i^e page t5.) 

Case il. — N. 
When the given sum (whareof the premiani is to be 
found) is of divers denonvi nations, multiply it by the ratt 
•r premium of lOOl and divide by 100« 

Sxnmpks, ^ 

K ^hat 13 the coipmission on^17h l($s 8d. at 2 ^ 
cent. ? Amp. 8l t». I jd^ 

'2. Sold'goods for A B to the alnarm:int of 1531. 2s. ad. and 
f^ commis<«ion and risque of debts am to receive 4 ^cenu 
what doth it amount tq? Answ, 61. 2s. 6d. 

3. What is the exchange of f^Oi. 1 8s. 8d. English mo 
ney, ^ 7 ^ cent. ? Anm* 521 Its. 34 ji+. 

4. How much is the interoAtof 3001. 10s. at 8 ^ cent ? 
^ .^wir. 241, Os. Pjd. 

. Ca»9 HI. 
When the rat^is ftfractidn, 
. Multiply the given sum thereby, viz. divide it J>y the 
denominator of the rate, &e. as before* 
' Vbal is the commission on 102^. ITs, 4d. at i ^ cent.? 

I. s. d. 
2vl026 17 4 



t 

T 



5|IS 8 8 
20 



-— 1. s, V d. 

IS8 Answ. 5 2 8*T 

12 ' 

8)24ie 

IOOI25 6. How 



iaj>«lY. Rafes^ pet Cent, 209 

Q^Hqw »icii i&^liie brokerage of 8i6I. 19s. at \ ^ 

7. Negocidted . bflis for awoant of AC to the amount 
'Of i^3f3Lii^f-''^!d% W'bat is iti j coaunis^OA at ^ ^ cent. ? 

8. WiiaJl i» the brokerage of 7001. 14s. GJ. at 4s. ^ 
cent. ? Answ. II. 8s. O^y^jd. 

n. What must I pay my broker whep he seUs goodis t» 
tfet value of 5001. lOs. ^d.'al 7s* ^ cctft^P 
AniU\ 11. Us.0.«58/^d: 

Case IV. ^ 

AVhfcn the rate is a mixt tttrtnijer. 

;Ii(or'tht!ki«&grai part maUi|rlyr the giv^n sum by Case 2, 
-and for the fraction^ ^ last : add these producis together^ 
■and proceed as before. • 

10. What is. my commission on 199'. 5s, 6d,. at. 2^^;* 
'CtnL ? I. s. d. 

109 ' S 6 

24. . 



3.)S 7 O 
Ui) II 9. 

4^1 r? 18 9 



1^^158 

12 /4/ira;. 41. 19. . 7 -r^^ orV*d.-^ 

7KX5 

n* rha;vt sold goods fur account ^ Th«mas Jan«\9, 
amouuting lo j.itil. lOsi wb;it iii ;i»y cotnmi.'»sioo at 2l <^ ' 
cent.? Ansu\ .i3\.f^s,Sd^^ 

12. What is the cofj^mii-ioR) <m 1060l. ,18s. at 2^,-^ 
cent.? Ansa? 221. 14:*. 5 rid. 

13. Insured 4271. 13#.. oa the siiip Sea Horse, for tho^ 
present voya;^e to Barbadoes: insurance at 8^^ ^ ceiiu 
*%hai dot 4 it amount to: jLisw^35L 5si J^Vj*'* 
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14. BoiBght by order and for account of Jaques Durand ] 
of Bourdeau!!^, 400 barrels of beef, which co&t 5^0U ITs. 'J 
Od. which I ensured at d| ^ cent. 1 demand the insur- ' 
ance, my cenimissidn on the same at 2| ^ cent, and for 
insuring the same at \ ^ cent. ? Ansu). Insurance 

221. 9s. G/^d. CommissioB at 2^-*9L 15s. 5^d. at | — 
11. 198. l^'^d. 

Method 2, hy Practice. 

Divide the vate into aliquot p ;rts of 100, and divide tbe 
giTea sum by the denominators ^f the parts, &c« 

Bxamplet, 
I demand the interest of 2 HI. 165. Sd. at 5 <^ cent ? 

1. s. d. 
•f 100— 51. is ,1'. 264 la 3 

£. 13 14 9J I 

What is the commission of 10261. 17s. 4d. at 4 ^ cent? ! 
1. 8. d. Or thuj> 

/ 2)1026 17 4 10126 17 4 | 

i.]^n^V 10)513 8 Bi\js^£.5 2 7 |= 1026^-200 ' 

' ^»^ i 1t't=17j.4H-200 

f 10(51 6 10,V ^ 

£.5 2 8/y 

■ I divide 1026 by 200 thus, 

cut off the two figures 26 
for the cyphers in the di- 
visor« and divide them by 
10. 

1. 8. 

10019 1« at 2»<^cent 
« is |l, 23 3 lOfl 21 IS yV. ^ 

jfi. 22 14 5?i 

L; ' "-— 

1. -~^ lo 
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In like' manner may all the foregoing exMspks be solred, 
Mrbich I leave for the. learner's exercise. , 

Method $, by Decimals* 

By the application of decimals we may easily discover 
the proportionable rate of i/. which is a common multiplier, 
to any given sum at that r«tte. 



■ 




A TABLE 


N 




Of the Rates of \L at any Rate per 


Cent. 


t. 

1 


Hate pfr 
Cent. 


Rateqf M, 


Rate 

per Cent. 


Rate qf | /. 


2 


.02 


4 


.04 


1 


H 


.0225 


H 


.0425, fyc. 




2i 


.025 


5 


.05 




n 


.0275 


a 


.06 


I 


8 


•03 


7 


.07 


.• 


3i 


.0325 


8 


.08 


' 


n 


•035 


9 


.09 




3* • 


.0375 1 10 


1 .l,^c. 



The Use. 

These rales of ll. are common multipliers for any^um 
given at the corresipondent rate per cent, (the lesser deno- 
minations being first reduced to the decimal of Jh) which 
will plainly appear from the/ following 

Esta les 

I demand the annual interest of 2641, I65. Sd, at 5 pe^ 
cent, ? 

L^ «. d. • 

26* \Q 3^:264.8125 

•05 Rate at H. 



13.240625 



£ 13 14 9* 



What ^ 
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What is^the comiftistion on 199/. 3^6 td. at 2 J *perceju ? 

190^.175 
.023 



995875 
398350 

4»97957'5 

'£A 19 7 



Thos likev^ise may all the foregjoiag Examples be. solved. . 



INI'EIIEST; 

ANY sum. of money being lent out upon consiJerat ion 
of receiviug the same again, with a Prenrium from 
ttie Borrower for the use of it a certain time, is said to b\> 
put out at Interest; and the Ilitcrest is usually rated by^ 
the 100/i 

The sum lenl out is called the PiincipaL 

Interest is the Premium or allowance for the use of tkc 
principal. 

The Rate is the interest of TOO/, for I year. 

The Amount is the principal and it^ iateresl togetlier* . 

Interest is> Simple or Coa)pound, 

Sii>vple Interest is that which ^atises from the principal 
Gnly : As ifTOO/. were lent for two years, the Simple in- 
terest thereof ibr the two yeai^ Mill be 12/. viz.. 0/. due at 
the first year's end, and 6/. due at the second year's end. 

Conripound latere&t is that which aritcs from the amount 
of the preceding ye:>r, v»z frem the priRciptil and tlie 
interest iikewi:>e ax it becomes due : So if JOG/, be lent and 
ioiborue two gear's at Compound Interest,^ the amount at 
the first yeai'> end l()6/. becomes a new prii)cip:'.l ; that i.«. 
Interest must be pai»i the second \earnatoiily forthe 10C/» 
lent out> bul likewise for iheC/. interest dui: hereupon. 

SLnPLH 
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« 

. . SIMPLE INTEREST. 

* 

Case 1.. 

Tp iin(.ltJi« int^r^f^ of any given sum' for > year baTOig 

the rate given. , . '....< 

By haying the rate given we have manifestly this pro* . 
portion, ]00:.the rate :: the given Rutn: to it» ioterest^ 
which is solved in all ca^es by Chap, IV . . 

Exampiei. 

1. Wliat is the intefeat of 270/. 10#, 6d. at the rate of 

5^ cent? Answ. 13Z, lOt^Q^d. 

?7v? 10 6 Orthiis, Or thas, 

& 270 10 & 270,525 

1. ,05 

i3|52 12 e 5 of 100, \B^\ 13 10 a^v 

20 13, 52625 ^ 

, X' 1^ JO 6i 

10|52 
12 

_ » 

.6i30 

2. What is the interest of 300/* 10«. for I year, at the 
rate of 8 ^ cent. ^ ann. f Anm, 24/. Oa, ^d, 

3 Tell me the interest of dS^/. 17«. 6d, for 1 year, at 
the rale of 6 ^ cent, ^ann.? Answ,20L 13». \C\d. 

4. What is the interest of 246/, I8t. lOrf. for I year, 
at 3 ^ cent. ^ ann. ? Amw. 7/. 8* l||<3^i 

5. What is ihe interest of 220/. for a year, at 4 ^ 
cent, per ann. ? Anaw. 8/. 16f# 

Case II. 

To find the interest of any sum for any number of 
months, years, or years and nionths. 



Rule^ 
J. Find the inteerst of the given sum for I year. 



2. For 



^\4it Mtrcantik Axiifimetiak. ^V>W UV 

2i For Ytars^ 
Mdlli|^y the iateresl for 1 year by the iMimbor of years 
given. 

Divide ihemorkhs into aliijuot parts of a year> and dUs 
- ^kle the fiitere««t ftf I year by tb» 4em»^uiift c^ AevwtDt^^ 
iiators, &c. as i a Practice. 

Or tho^r 
Find the rate or iiiterostof tOO/. hf tb«fiwcti time* 
Then it will be 

100:; its iuierett for the giYen time t : any turn : its io«> 
terest for the same time. 

Examples^ 
' €ftgt trprbei Merest of 3+8/. I^^i for iSrawURi, sttT 
^ cent. J«^-. 36/. f25. 4irf# 

/. «. L 8, d. 34^8;?^ 

3^8 J5 24 8 3 for 12 Mo.. .OT 

74 12 4 II— ©ditto. Yr. .— — - 

„^ ■■''. , ' 12=:24.-41« 

24|4I 5 ,36 12 4» — WMo* |c3l2.20dl25^ 

36.01875' 



M * »> ■ w 



8{25 



12 36 12 4J 



MMMIMift^ 



3|00 . Or thus, 

348 15 for 18 Mo. at 7 ^ ccttk. 
7 Rate for 1 2 Mo, 
* -« Afo. i 3 10 6^^ 



10 10 13 

348 15 





lOi 




3487 
174 


JO 

7 


6/ 


36)61 
20 


17 


6 



J 2(37 
12 

4|50 
4 



2iP0 ?•. Find 



^« Pind t)ie kil«r«n of looot far 91 motii\», Ht tper 
*• cent? Angio. 14-0/. 

#• T^l me th« interest of 1,090^ for 17 moaths vtt 6 per 
^ent ? Answ. 9^. IS9. 

•^ 9. Hov? inocli ill* the interest of lir 52. 10^ ^» fcur 1 fear 
and 7 months, at 6 per ceni. per annum? 
Jnm. 161. ISt. StVts^- 
10- What is ihe interest of 514/. for 1 year 7^ mooths 
"^ ^t 5 per cent per annum ? Jnsw, 4f\K I5s^ 3d. 

.11. Cast op the interest of 886/. 16*. for 1 year 11 J 
fiionihs, at 4. per cent per asiir.? Antur. fH^l. §#. %\\di 

12. What is the interest of 479/ I85. for 2 years, at 
if per cent, per aiinQm ? Armi, 43/. S«. &i|rf. 

13. What is the interest of 571/ 1 5s. for 8 months at 
^ per cent, per annumi Answ. 22/. 17<. 4J(/. 

14. What is the interest ^f 300/. for 5| years, at 3^ 
' .iier ceat« per ^nnuqi ? Amstio. 04/. 13«. 9^ 

if Contraction; - 

: Siiice '5/. w X5 o^ '^^» W4icn«ver the inxere&t of 100 is 
l> ; tHe ititerest cyf ' iny s6ni at the same rate wiil b^^ ,'^ 
ipart of itself. Bat the i^iterest of lOO w 5. 



tt <^S^ce|at. for'" 

33 (20 



4f ceat. for ^- J^ J Months, 






"Wherefore when any scrm at the said rates and ^me is 
^ven» divide it by 20, and the quotient is the inters rou 

^ired. 

♦ 

Examples 

15. What Is the interest oT 3V9/. 15#, for 12 months, 
■*t5 percent.? 

/. *. _ For I he odd shillings and pence va- 

fijO^ 37 19 13 ' 'lue fevery iO^. equal to 5</. and lesser 

— '-^ sums iu proportion, i. e, XOs.^Qd, - 

JLrmo. £.\^ 19 9 6.V ?d'=;^d. 5s-=t2,%d, ^d::r.2d 2i. 

6dz=i\'^d I*. Brfmif. I*. 3(/.=|(/. 

iOd.zzid 5rf.=J(/. 
. 16. What is the interest of 416/. i28. 6d. for 10 months, 
at & per cent, per annum i Ansto, ^U I65. 7i</. 

^ ^ 17. What 



f ! 
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17. What Uitte interest of 427/. 13». 9*^. fi»r 20 months, 
at 3 ^cent. <^ annum? Amw, 2\L Is, 8|.rf. 
' 18. Fiod the interctitofP27/. \U 3(f. at .4 ^ joent 
for 15 months ? Anvw. 46/. 7*. 6Jrf. 
'J tlencc, to find the interesi of a gi?eo principal, for any 
other litne. 

Rule. 

Take parta for the time required, out of the time corres- 
pondeut to the given rate. 

' 19. What is the interest of 279/. lU- for 4 months, at 
5 ^ cent, per iannum? 

/. 5« 

2|0) 27i9. 11 , ... . , 



<■ '■ 



of 12 Mo. 4 is I 13 19 Gj Int. for 12 months. 
Answ. £, ^ 13 2| Int. for 4 months. 

20. What is the intere^ of 197/. 1 1».^ for 2 laontbs, at 
6^ cent? Ajmp,.lLW».9^%d. ... 

^1.' What is the interest of 4918. 17«. lOd. for 5 montEs, 
at 4 <^ cent ? AntM.^L 3$. 1 1 -I Jfif. , 

22. What is the tnteret of 279/. lis. for 7^ ooonths, 
at 4 '^ cent? ^/mv. 6/. 19*. 9^%d. 

23. What is the i nterest of 57 1/. 15«. for S months, at 
6 per cent per annum ? 

/. s, , 

2[0) 57[l 15 

Mo. >, 

8 Co. \ 28 11 9 InU for 10 months. 
. . 5 1 4 .44 2 — I .deduct. 

22 17 4f 



24. How much is the interest of I75/. ICs. 6d. ifcr 1 
year and 7 months, at 6 per cent per annum ? 

"Answ. lOi, \3s, 5^d. 19 months=rlOX2*- 1=,V ^^ 
10. or 20—1 i. e. i\,-^,';j. 

And thus may any other sums at these rates be i>er- 
formed, particularly 8, 9, 10, 11, 13 preceding. 



Case 



Case III^ 
thterest for Days. 

By the priaciples assumed we have the following aimlo^ 
gy in days* 

Bays : the given time : : the interest of the given sam 
&r 1 year : to the interest required. Alternalely 

pays : interest of the given sum for 1 year : : givili 
time r^terest required. / 

«25. What is the interest of 1 001. from the 7 th of llii)r> 
tothe26thof September^ at 8 percent, per annum { 

From 51 days in the motjr^ el tfay 
Take 7 



May 24 
June 50 




- 


July 31 

Aug. 3l 






Sep. 26 

. '^ 


I. 


'«- & 


8 -142—. 


.^3 


i ^ 



S65— 

96. At 6 per cent, what will the interest W 43P 10^ 
from Ac 5ih of July to the 9th of January ? 

Answ, 3/. Is. 9^ld» 

27. How much is tW interest of 100/. from the 5rd ^ 
April to the 25th of February following, at 7 per cent? 
^ ' Aftsw, 61. 58. gf -«rf. " 

9S, What is the interest of lOOZ, from June 1st, 1767. 
ta Margikdih, I76S, which was leap yenr, at 5 per cent* 
p^r annum i jinsw, 3/. 17 s. ^^^d. 

Now if any sum be given to find the interest thereof for 
days, it iis raauifest we must lirn find the interest thereof 
tor a year, pertJh. 1. and then wenmy find the interest fiBB 
the given number of days as iii the forego! ng^questious. 

Examples. * .. 

fi!>. HcFW much is the interesi of \15L for 1 year and VJ 
^y$, its percent, per annum ? 

. . T .took 
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h I. I. I 

100— -.8 175- — 14 

Days /. Bays 

' 365 14 73 2 16 



m» ii'»' 



£.16 16 

And since the answer of the first stating is the secowi 
^fminber of the second stating, these questions belong to 
the Dpuble Rule of Three Direct^ and may l^e solved bj 
mpA double si^ting^ viz. 

II. 73 

73 5^5^ 8 ^^433 jinsw.iei. I6s. 43« 

30. Cast up ?40/. for 1 year and 135 days, at 7 <^ cent, 
tj^ annum J' Answ. 23/. 0^. S^\d. 

31. What is the interest of 2Q0i. from August 14th»to 
December the 19th following, at 6 ^ cent. <^ annum? 

Answ. 4(. 3^. ^js^' 

32. What Is the interest ©f 371/. for 1 year and 215 
Jays, at 6 ^ cent, per annum ? Arntw, S51.58. 0^|Jj4. 

,33. How much is the interest of 150/. 15*. 6d. for 53 
dayf, at 5 <^ cent. ^ ann. ? Answ. U. u: lOfglK 
34. A merchant takes at interest 250j. at 8 <^ cent, fcnr 
2 years, with condition to pay before the time as much oC 
ihe principal as he pleases : Now at the expiration ii£ 9 
months he pays 60/. and 6 months after 70/. leaving tbe 
rest the full time of the aforesaid tvyp years, I demand the 
sum said merchant is ihen to pay } Answ. 127 L 165. 

|O0K^$^23O /. ls|— S1(250x^ 

4 ^^^^ 2 ^ 9 3 is 15 u-.-*^ 

" 100?C** 

From 250 $ x 250X3 

Tak^ 80 the Ist payment. iOOX4 ^ 

100K^g^l70 /. ,. d. 2X^50)<S 

2WK^ ^ 4 6 jg ^ 100 3 

8x170x5 
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9 (S 



100x2 loa 



Ipterest 27 10 , d—8x*00x9 

Principal lOa ; _ 



» k 



^.127 \6 1X9 



•S 



35. Su|>{>os« I taike at interest S0C^. fot f8 knonthsi, at 
a per cent, with ccxndrtion to pay a» much of the principal^ 
before the time as I please. Now after 3 months time I 
pay 60>; and 4 months aCber that lOOl. and 5 months aftar 

that I pay 751. I want to know what 1 have yet ,t» pay^ ' ' 

at the expiiatibn of said 1 $ months ? 
Answ. 79'K 1594 

36. Given at interest 6001. jthe 13th of May n57| for 
I year, at the rate of S ^ cent. ^ annum, with CQ0jii« 
tion that the receiver may discharge as much of the prih* 
cipal as he pleases before the time. Now he pays tha dlh 
of July 20OI. and the 17 th of Sepiember:i\aK)*f ♦ How much 
has he to pay for principal and interest at the expiration oC. 
the year ? Jntw.QQCfi. IS^. 5"^A, ^ 

Note, The pupil is recommended to work the questions 
i^ ihe six following Cases, by Decimals. 

Case IV. 

When the rate, time, and interest are given^ to find thm 
principak , ., 

Rule. 

Divide the interest by the product of the rate and tiiN>' 
the quotient is the principaL ,^j" 

Examples. . •//*/// ^^ 

37. I demand what principal being put to interest for ^ 
3 years, will gain 091. 13s. 6d. at 5 <^ cent. ^ annum ? 

"Anho* ^6^\. 1 6s. the principal. ' 

38. I demand what principal being pot to interest 6r 
5 J years will gain 641. 78. at 4^ ^ cent. ^ attoum ? 

Answ, 2601. ^ • . . , 
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39* I demand what prnicipal being pot to interest for 4 
years, at 4 ^ cent, will gain 67/. 15«» 9^rf. ? 
^y,yflf£Zf^inm. 423/. 13«. Q^d. 

U'fu^ ' .//-- - Cfl« V. 

When the amouBt, rate^ and time arc given to find fbe 
fTincipal. 

Rule. 

• Add 1 to the prfHbct of the rate and tim«, and by thill 
99m divide the amount^ the qnotient i| the principaL 

Fjeampicg, - 

«3 Jt/. t2^iHO. What principal being put to interest will amount It 
*' yjii¥^ ♦« Old, in 7 yeara, at 3^ ^ cent, #* anaam? 

r^^' iii$/f/t^- What principal being pat to interest will amonnt 

V //J'^^^i'^'^ ^i^' ^" ^ y^^*"'* ^^^ ^ months, at 5 <^ cenl. 
6^ ///i y^sMffi^m >^ y. ^-^ p«^.» ^78/. 13^ Hid. 

iSfi'^' ^''^* What prmcipaf being put to interest for 7 ycars^ 
^/^3 "y^MS^i^yh ^^ H W <^6nt. (^ annutn will ..ininH^t to lOO/.i 

. * CaseVL 

When the priacipal, interest, and rate are gi?en to find 
th9 time. 

Rule. 

Divide the interest by the product of the principal and 
jll% the quotient is the time. 

JSxamphs* 

.v./ 4B. In what time will 464C lOi. gain 69/. 13j. ad. at 

^/^/'/A^^ cent. <^ annom ? J/isw. 3 years. 

-r jj^ 44. In what time will 260 4. g.iin 64/. 7*. at 4^ ^ ccn*- 

r^i - ^ /^p^^niim ?j:= -^jinstv. 5 i years. 

7^^^'^ y^ l/what time will 500/. gain ISO/, 9i. 7d. at 6i^ 



• 1 
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; Caw. VIL 

When the principal, amount, and rate are given t6 find / 
' . the time. ^ 

Rtfk* 

Take the difference between the amcmiM. and principal, 
and divide it by the product of the principal and rate, the . 

AJi'tvi 'what time will 2841. 10s« amount to 32iU 4»* 
I O^d. at3* <^cent. ^ annum? 
^ Anm, 7 years, 238/^ days. 

47. In what time will 6721. 5s. amount to 8471. I7s. 6d. 
at 4| ^ cent. ^ annum ? Aiwio, b\ years. '^"V^^ 

i 48. In what time will 37ti. Idst amount to 5001. d<. 3^d./^//i~/J 

^ at 5 <^ ©ent. -^ annum? '5^ /?^/<'- ^.i 

*^ Ansp, 6.4i467, or <» y^ears, 5 uMlfyths (■»«%.)) 

I Ca^ VIII. 

When the principal, interest^ and time are given to find 
the rate ^ cent. 

Divide the interest by the product of the priocipd and 

♦ time, the quotient is the rate. 

Examples. 

* 49. At Miat rate <^ cent, will 464^1. lOs. gaiti 6^1. 13*. y ^^ 
fid. in 3 years ? Anm. 5 ^ cent. I^AV/J - ' 0<ras$/J ^ 

50, At what rate ^ cent, will Q60l. gain fii4l, 7^ in y y 
h\ years > Ansvi. 4t ^ cent. iA^^X^^ ^y-^^^ € Jk>^^^^^ 

51. At what rate ^> ce«it* \<^%Vi^.^9.<r^f^*j^yx 
235/. 9?. 44. in 7 years ? ^waw. 6 ^ cent,^-^ y^7i^^ 

Coftf IX« 

When the principal, amount, and time, are given to fiod 
\ the rate^ 

^ . 'IRuU. 

. Take the difference between the amount and principal,' 
\ and divide it by the product of the principal and time, the 

quotient is the rate, 
; , T 3 Examples, 
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ji3. At Ajhat rate ^ cent, will 284/. \0$. amount to 
354/;iroi&. in 7 years ? ' . / 

Anm. 3^ «^ €ent. ^ a- Jt^Vi J/v 



5Sy At f^ai^ rate ^ cent, will %1^h 18$. amount to 
^fMW. 5/. 6«. 11 i£/. ^ cent. ^ >^ • ^ ^ ^y/7^ 

" - . « 

5*. At what rat#«^ cent, will <572i. 3«. amount t* 
84-7/* 17*. 6<i. in b\ years ? / v /- 
, ^/iw;. 4| ^ ceat.'-^'^^^ ' 



The same being givea to find the am^BBt. 



i 



^ 



The interiest being found as before^ add h to the prin- 
i^foX, and that sum is the amooQt. 



Exampk, 

What will ]0§0/* amount to being forborn 17 meaths, 
#t 6 ^ c«&t. ^ agi}um ? 

/• *• . f . 

92 13 Interest jfouod SIS before. 
.if.1192 IS 



Other- 
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Otherwise at one operation bj i be following proportion. 
100 : lOO-f-the rate s : any principal : the amonnt^i 
viz. « 

/. Mo. 

6 Int. of 12 



» 2 



i 10 — I 



8.10 -r- 17 Months. 
lOd 1084 10^' 

10.8^ 



3720 
1090 
545 



1182165 Jnsw. 1182/. 13*- 
20 



13|00 



This Case may Ukewi*e l/e^solvtd by Decimals by nia- 
king 1 and its proportionate amount the first and second 
number8> and then the answer i» obtained by Muliiplicab- 
tfonoiily,m. 



1-— 1.085 1P90 

'1.085 



545 

J72 
109 

1182.65 



.£.1182 IS 

To prevent the trouble of dividing by $65 iii every 
eomputation of interest for days, the tolJowing Tables 
have been calculat-?d; the first tennis the interest of 1/. 
lor one day at the given rati&; that is, .000 136986 the first 
ntiiDbeFof tb« Table of 5 ^ centt found thus r 
- JOOK^- ^l 
:365^^^^Sl Amtv. .000136986. 
From which the other numbers are made by AddiHon. 

♦ . TABLES^ 
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TABLES of Siftq^e Interest for any Time at the sundry 

Rales following. 



i^aysl 4 ^ Cent. 

Tr0OOl0958»O 
.0002191780 
.000521707 1 
.(004.383561 



.0001232877 
.00024G5753 
.0003698630 
000+931506 
.0005479452.0006164383 
.0006575342.0007397259 
.000767 1232.00086301 36 



.0043835616. 06493 15068 
.0054794520.0061643835 

.OO65753424'.0O73972602 
00767 J 2328'.008630f 369 
.008767 1232 .0098630136 



200 

300 

3 
6 



9 
] 

3 

4^ 
5 
61 



. 



.0008767123 
0009863013 



.0010958904 
.0021917808 
.0032876712 



0009863012 
.0011095899 



5 <^ Cent. 

.dbor369863 
0002739720 
0004109589 
.0005479452 
.0006849315 
.0008219178 
.0009589041 
0010958904 
.0012328767 



.00123287^7 

0024657534 

.0036986301 



.009S630137 

1001.01 0958M41 

0219178082 



.0110958904 
.0123287671 
.02465753421 



.0328767 123..03698630 13 

Months. 
.01 X)11S5 

.02 , .0225 

.03 f.03375 



Years. 



.04 
.08 
.12 
16 
.20 
.24i 
.28 



•045 
.090 
•135 
.18d 
•225 
.270 
.315 



.000 1 043836 
.000328767 I 

0004931506 
.0006575342 
.00082^19178 
.0009863013 
•CO 1 150684-9 
..0013150684' 

0OI479452O 



.001365^630 

.0027397^60 

0041095890 

.0054794520 

.0068493150 

.OOH2I91780 

.QP9589041O 

.0109589040 

0123287671 

1 S698asa) 

.027397«I02 

.04109589x^3 



.0125 

.025. 

3375 



05 
.10 
15 
20 
.25 
.30 
.35 



6 ^ Cent. 






.0016438350 
0032876712 
0019315068 
0065753424 
.0082191781 
0098630136 
0115068492 
.0131506848 
0147945206 
.Ol6'i383362 
0328767124 
0495150680 



.015 

03 

.045 



.06 
.12 
.18 
.24 
.30 
.36 
.42 



Explicatioiu 
Tbt first Column being Time, against it stancla the Iiit)t» 
rest of 1/. for that Time, at the iUte soecified on the Top 
of the Column ; bat the Interest of l/: for any Time be- 
ing given, the Interest of any Sum at the same Tune may be 
4»niid bjL Multiplication, viz, ^y multiplying the Interest 
• of 



f If.' by thf given Sum; and how t5 find the Interest of 
?. for any Time ivill easily appear by. these 

1. .HfiTing the iaterest of 1/. for any days less than 10 ; 
to find the interest ^reof far lO limes, 100 times,, tfc. se 
iQiany days. 

Hemove the decimal point one pface to the right-ljand 
for every cypher in the number of days for which it is re- 
quired to fi nd the interest of 1 /" 

Thus if the interest of \h at 5 ^ cent, lor 
3 days is .000 !■ 1 09589 , it will be for 

SO .0041 O95«0, and for 

SCO .1 ■ .^109589 

PjoblemXh 

Having the interest af 11, for wiy number of days, le 
And. the interest of any given sum for the s^me time» 

Rule, 

, Multiply the interest of 1/. and ibe given sam together^ 
and the prodnct will be' the interest required* 

Notc^ If the nttmb^r be given of divers denomina^onQ^ 
the lesser denominatigns must be brought to tlie decimal of 
a pound. 

Application. 

What is the interest of 100/. from the 7th of May ta 
the S^ih of September, at 6 <^ cent. ^ annum I 

Time found to be 142 days» 
Interest of 1/. for 1.^ days .01645835; 
^r--**-^— ^al-^ .00657534 



2 *000986SO 



>>»-—- .OiH 
100 

Answ £.2 S 

Exampit II. * 

Unto what n^mounts tlie i mere si of 79/^ 15*. for XG veart 
«nd 75 days, at 5 ^ cent« ^ annum } 



T 
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L Yr. 79.75 

Tbe.interest of I for 1 i8-*-.05 .81 

10 is —.5 ' 797* 

6 i» —.3 #M00 

/. s. d. 70JDi».-.jOODd«9(Hl 

Anm.tAf 11 11' 3 — —.0004 10958 tf ,£,64.5975 



flrfto 



•JO09999099 or 64 M 11 1 



Thus may the Examples pf Case' 3rd be dooe. 
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Annuities and P^uians in Jxrgan 

An Annuity or Pension supposed payabW ispoR^e 
day it becomes due ; but if ivbe withheld or terborn* i. e. 
remain unpaid beyond the day> if is said to be in Arrears. 

Now if an annuity [>ayable yearly be in arrear/and it 
is required to know what the same will amount to, simple 
interest being computed for every particular yearly pay* 
ment frona the time it^became due until tbe time it is psad» 
how to calculate this we shall shew in the foltowing 

Examples. 

1. If an annuity of 70/. be forborn 5 year8> wliat will be 
due for principal and interest at the end of said term', simple 
interest being competed at 5r ^ cent. ^ annum ? 

Mule, 
1. Find the interest of the gfiven annuity for 1 year. 
2. And then for 2, 3, *c. yesra upon the given time less 
1. 3. Multiply the annuity by the number of years 
given^ 4. Add the several iiOerests and the said product 
into one suhi. 

'. 70 /. Yr. I. s. 
5 Interest of 'l^O at 5 ^ cent, for I— ^ 3 . 10 

2 — 7 00 

|50 ;j— 10 10 

320 4-- 14 00 

•^ 5 Years Annuity at 70/. viz. 70X5 350 00 

. 1 000 ^ 

* Jruw. £. 385 00 



By DccimtUg^ 
1 Yr. — 3.5 ■ 

9 7 

3 10.5 

4 — —14 
350 




^ 



£. 385 
^. If the payment of a peiision be omitted for 7 yearly 
what Vfill it amount to in that time at 6 ^ cent, supposing 
It 561. ^ antiom ? Answ, 462/. Il4r. 2f</. 

3. A house being let upon a lease of 7 years, at 50/. 
^ annum, and the rent being in arrear for the whole 
term, I demand the sum doe nt the end of the term, sioi- 
pie interest being allorwed at 4 ^ cent. ^ anutmi f 

Answ, 392/r 

4. Suppose a salary of 100/. <^ annum be ibrborn 7. 
^ara, what Is the amount at 44 ^ cent. ^ awium ? 

- Answ. 19^. IQ9. 

5. It any annuity or yearly rent of IM/. 10>. 6d. be 
all forborn till the end of 4 years, what will it then a* 
jpnountto; simple interest being allowed at the rale of 

' ^ cent. ^ annum ? Answ. 5«6/. lOf. ^-f^jsd. 

But if simple interest were allowed upon half-yearly 
or quarterly payments, it would be still more in favour of 
the receiver. 

Find the interest of the last payment but one^ and then 
of the other as before, viz. 

6. If 701. annuity, payable every half year, were un- 
paid 5 years^ what will it anwunt to in that time at 5 ^ 
cent,? ~ , 

l^astpaymiBnt but one, halft^a^yttar's annoily 35/« 

Yr, 
I 

I 

- /i I 

*1 




3 

.875 34 

4 

17 d 44 



^ Principal 35 X 10 
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CHAP. VI. 
REBATE OR DISCOUNT. 

REBATE or Discount is an allowance macle upon any 
sura of Money being paid bei'ore it becoines xJue ; or 
tjpon advancing ready Money for Bills, Noies^^t?. which 
aie payable at a iiiture day. And this allowance is some- 
limes compuied at so much ^ Pound Sterling, and some- 
times at so much ^ Cent, per Annum^ Simple Interest. 
1. Discount computed per Pound Sterlinf^^ 
I>iscountat 80 much per pound sterl. may be computed 
by aliquot parts, viz, dividing the giv^n sum to be dis- 
, counted by the denominator of that piwt which the dis- 
count of l/.i8of 1/. The quotient is the discount, wbich 
being stsbtracted from the given sum, the remainder is the 
sum to'be advanced in ready money. 

'Examples, 
\ I. Bought goods of A B, amountfng to 127/. 13ft 4^. 
and for prompt payment am allowed Qd» m the pound; I 
want to -know how much I must pay him ? 

/. s, d. Decimally, 

d. L 127 13 4 ]Q7 i, 

^ofiisjl^ 3 3 lODisccPOgt O 25=i( 

Msw. £. 124 9 6 ' 6380 



3.19(0 

£ S 3 10, &c. 

2. Changed Nathan Needy, Richard Drawer's bill on 
Peitr Pay v\ ell of Cork, at 31 days sight, for 154/. at 2J. 
per / discount, how much ready money must I pay for 
said bill ? Aiisw, 152/. 14s. ^d. 

3." How much rearly money must I advarrce for 572il 
17*. Sd. discount being Allowed ;.t 4(/, per /. f 
Afmv. 503/. 6s, ShL 

4. Boujju 6 pipes of wine, each ISl gallons, at 4.5. 9d, 
per gallon by auction, and fur pfompt payment am allowed 
Is. per pound <liscount, what "must I pay for said wine ? 

Aftow. \ijbt. 16.9. O^^d. 
2. Discount compuied at a qiven Hate per Cent, per Annum* 

If 106: 100: . ^aqs\ sura; its pre^ent worth or pay- 
ment , it shall be 1 0'i : ( 1 06-- 1 00)6 : i any sum to he rebaU 
etl to the same sum less its present worth, t. e, to the rebate. 
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Note. The rebate'' subtracted from the sum discounted 
]ea?es the present worthy et contra. 

"Examplas. 
5. A merchant buys certain iperchandizes to the valuft 
of 648/. payable in ■ 12 juonths ; how much ceady Oiqpey 
must he pay rebate at $ «g^ cent. ^ annumi 
100 

8 1. 

108 100 fi48 

100 1. 

ie8)§4800(600 Anm. 

To Prove the Work, / 

Find the amount of'the* present payment at the time and 
rate given, and that will be equal to the given sum to be 

rebated. ^ 100^—^108 600 ^ 

600 

jp 048|u) 

oTlf a debt of lOOl. 6$. be payable at the end of a year 
tooome, how much ready moBey'will discharge ihe debt at 
the rate of 6 «^ cent. ^ ann r Amvi. 941. I2s. i||4. 

7. What is the rebate of 451. 15s. 6d. for 12 monthi;; 
at 6 ^ cent. <^ annum ? Ai\sv). 21. lis. 9f|c?. 

8. 1 demand how much ready money I must pay for 
4321, 14)8. for 12 months, rebate at 7 <^ cent. ^ annum ?" - 

Answ, 4041. 7s. lO^^jd, , ^ 
When any other time besiile a year is given, find the 
iuteresijof lOO for that time at the given rate, which must 
he added to 100 for the first number^ a^ in the following ' 

Examples. 
'9. What is the rebate of 7951. ,11s. 2d. for 11 months, 
at 6 ^ cent. <^ annum ? 

12^— 6— 14 Or thus. Or thus; ^ 

11 6 6 



12)66 6 mo. is i 5 II two. co. tV O 10 



4 i 2 



jr,5 6 I 4, 10 £.5 .10 

20 

£,b 10 interest of 1001. for 



12)120 . U momhs. 

£a^ U . . ,Theif 



130 
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'Kieii 105 

20 

2110 
12 



10 5 

20 

110 



10" 



-795 
20 



H 2 



25320 



15911 
12 

,190934 
100 



By decimals. 
105.5 5.5 795.5583 

5.5 



2532iO)2l0O27,4lO(82i9 
20256 



39777916 
39777916 



.105.5)4375.57076(4.1.47^6 
4220.0 •-: 



ii55S 
.1055 

■m » • • 



5007 
4220 

767Q 
738^ 



7467 
\5p64 

' 2*034 
22788 

^ 1240 
12 

14592 
1206<? 

2292, 



41 9 51154 



•795 11 
41 9 



2 

6 Rebate 



4220 



-^ «£.754 1 8 to pay dow*. 






6376 
6333 

10 What readfT^oney must I pay for 16U. Ips. W 
in 19 months, discount being allowed at 5 ^ cent. ^ 
annum? Ansu, l^. 13s. 0|e?. 

11 Bought coods amounting to 7951. '»«-_'^"' j. 
Jnihs crllit. ho^ «uch ready """^y ""Jg} ^ «>»; 
^i^nr^f at 3 » d^* ccut. ^^ aouuni ? Jnntf. 7b^». 78. o,«« 
*°" 2 Wha^s the pT^ent worth o^ 40001. gayable m 9 
«,nnihs at 4i ^ eeni.*' ann. ? Amxv. 33621. 8.. O^d. 
"is Tell iU the reba^ of 1 121. 12s; for 20 mootb.. »t 
1 3& cent. 4P' annjim? Answ. 111. 15s. 3|Ja. 

^ It. ie merchandizes Veing bought for SlWfljJj* 



» . 



^tizp. Vl. Rebate or Jiiscounii . ^f 

4| moDths discount, at 8 <^ cent. ^ annum ; besides I ^ . 
dent, for prompt payme/it. How much ready money most 
I pay ^ Jntw. 49501. 

^ When sundry sums are -to be plaid at different tinbes, find 
the rebate or present worth of each particular^ payment' 
sepanltely, and when so found add them into one sum. 

' ' EjcaMples. . ' ^ 

15. ^ is irtijebted to B 4%2 1, payable in 12 months, 
more 580f/payable in 2 yearb : now if A has a mind to 
pay both thesv sums immediately, rebate being allowed at 
Urij^ cent. ^ annum, how much must he pay ? 

I. I.' h ' 

In 1 yeitr , 1 08- ■■ ^ ■ 1 00 ^Zt comes 400 

Irili years, 1 10 ^IQO- 580 ■>50p 

Answ. £M0 

16. What is the rebate of 75151, the one half payable in 
t moiithsi and the other half payable in 6 months after that, 
at 7 4^ cent.'<g^ annum i " Answ.STl' i0s.2i^^d, 

17. I have A B*s notes viz one for 20L payable in S 
rfionths, and another for 3'6l. p»3rable, in 9 months, and 
having occasion to raise money upon them ; I get them dis- 
counted at 6 ^ cent. ^ annum ; what money must 1 re- 
^Wey Jnsvf. 5^\. S$, i^Hjd. 

18. Discounted the following notes 'at 5 e)^cent.^an% 
^ D'8 to myself I'tJOl.lOs. payable 37 days hence. 
AiB's to E L 271. 1 5s. payable in 15 daytt. 

, B C to T P18I. payable:in U months. 
I'yi'ant to know how much mone;y I must receivif? 
Ansxv. 1941. 7s. 64^. 
19.' What is the presentwOrth<)f 26OI. at 4 ^ cent. ^ 
annum; payable, viz. K)0l. at 2 mottths, 501. at 3 months 
^d50l. at 5 months? Ansiv,A9S\, Os. 6d. 

20. What ready money must I pay for jOOOl. of which 

3001. is payable in 1 year ; 3001. payable in 2 years; aW 

the rest in 3 years, discounting at 8^ cent-^ annumr^ 

Answ.S5Stll^], ^ 

In-like manned we find the present worthi of an annuity, 

rebating at simple interest for any assigned number of 

years ; for suppose it required to find the present worth of 

an annuity of lOOl. it is manifest we must compute the 

present worth of lOOl due at the first year, also the pre- 

^nt worth, of lOOh due at the eqdof the second year; and 

U2 ^ SO 

/ 
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so on J r^peaiiiTg the operation for every year of lb* terim 
and it is plain the sum of ski thene present wortiisiof each 
year's rent, will be, the present worth of the annuity for th« 
term of years assigned. 

21. How muL'h present money ir cquivafenti to»an anno* 
iiy of lOOi. tocontii>oe 5^years ; rebate being maclea^ 6 
^'cent, <^ -annum ? 

lOe : 100 : : 10^ : P4».33962 pi«es^ worth of I year's ait. 

1 12 ; lOO : : 100 : 89.28371 ^— r 2 r 

118 ; 100 : : \'.0: 84..74'576 ■ " 4 — 

124 : 100 : : 100.; S0.64516 — 4^ 

130 : 100 : : U)0 : 76.92307 ■ 5 

Ansxt;. £ /\25.9'M^S2 or 4251. 18?. 9^. A 

22. WLat is the f-»te8cnt worth of an annuity of QOL te 
continue fy years, at 5 ^ cent. ^ annum, simple interest? 

Anku. 255rr 13s. 7d. 

23. What is SOf, yearly rent to contimie 5 years, wortk 
inreadyjnoney, alG'^cent? u<f««w. 3401. 15r. I A 

84. What is a ijalary of 40l. ^ annum, to contioiae 7 
y«ai*s, worth jn ready money, at 4^ cent^ 
Anm: 2421. lOs. 9d. 
25. What is a pension of 301. ^ aaaum, for 5 yetrt, 
•worth in ready money at 4i<^Gent. ? Ans. 1321. I Is. ^jfi* 

IV. 
23. A merchant is indebted 2163U 3s. payable at 12 
months ; but pays it at the expiration of 5, discounting 
at the rate of 6^ cent. ^ annum, how much should he 
pay ? Anm 20901. 

horn 12 months,.tune given, 

Take 5 ■ ■ ■■ ■ when payment was mask« 

Rem. 7 ■ ' ■ " ^0 be discounted for / 

/. Mo. 

6 rebate for 12 

6 is 4 5 ►-*— 

1 is ^ 10 1 

3 10 " 7 - 

100 



103 10—- — -100: — ' — -2163 3 

Jnsw. 20901. 



27. If 
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27. If the aforesaid sum was pai<l in ^ ^lantbi^ how 
moch ooght he to pay ? Answ. ^SOfJOL^ 
I 26. Suppose a bill 4rawii the 25th of September »1792« 
payable ' ^months after date, for 54/01.- 1 5s, was dis* 
counted on the 18th of October foliowiog, at 6 ^ cent*^ 
^ anniun* what sum was received for til 
Answ. 5S4/. ia# S^i^d. 

29. A merchant owes 1 tO/. payable in 20 months, an4' 
*224/. payable in 24 months r the first he pays in 5 months, 
and the other k moiith^after^^count at 8-^ cent. <^ an- 
num : I^iemand the sum he paid ? Ansty, 300/. 
^ 30. Dublin, the 27 th Sept. I SOS; discounted fbrlieonard 
Lackcash, Chr Kiteflyer's promissory note at 2 months for 
20/» dated the t st. inst. £dw. Empty's do« dated 17ih do. at 
3 months for 37/.- lOJ: and' Thos. Trusty^s bill on Peter 
Pay-well for 50/. at 3 1 days sight, aocepted by said Bay- 
well, the 20th inst. discount 6'W cent. ^ annum : what 
must I pay him for said notes and bill ? Ahsw, 106/. 13t. 

. Note,' Although the foregoing method iff the true and pro- 
per way of easting up discount ; yet the usual meth<xl in 
practice is to calculate tbe interest that would be due upon 
the sum discounted in the time, which the bill, ilote or debt 
hath to run ; ,and deducting, the said interest from the sum 
discounted, to pay the rest as fuliconsideration for the sum 
discounted :■ this method is readier and easier than the true 
^method before laid down, and in small sums for' a' short 
time the difference is inconsiderable, but the ^ift'ereneer 
becomes very considerable, if a large sum- be to be dis- 
counted ; or if the time be long fot which tbe discount is. 
to he allowed. 

Find the difierent S|Ums to be paid for lOO/. by both me- 
thods for 1 month, I year,, and 10 years^discoontbeing 
allowed at 6 ^'ccnt. ^ annum? 

True method. Common method.^ 

/. 8; d: I. s. 

Ansuf. 99 10 Oi|? — -*- 9^ 10 for 1 month, 
94 6 0,^^\ — 2-94 Ofor 1 year, 

e^ 10 60 Ofor 10 years. 

Us" From' 

* Note' Three days are allowed beyond the day of date 
when a bill ol* note beconves- payable, which are- called 
-0«y« qf Grave ; so these three days, must be added/ ae this 
bill becomes due.according to date 23th December^ butae-* 
cording to custom on the 'i8th. 
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Ji'rbrti tiife abote it &pfx:Arrs that the difiPepeiice is less 
than ^d. for lOOL fot 1 momh ; but becomts more consi- 
d!t»fabl6 tfs the time is longer ; foflr by the common raettiod 
ciie K«nfi to be paid il Cl»» P^d. too liitte for a year, and 2t 
I€!». in lOyearo* 

However as the last method is that moat generlilly used 
in business, it may be proper that the karner be set to 
work «om* of the preceding questions thereby. 

EaUATION OF PAYMENTS 

Is when several debts arc payable at different titne^ 
but H mutually .agreed between debtor and creditor, that 
all those sevet-al sums be paid at once, am! at such a time 
as that neither party may be wronged thereby ; this is 
called Equating the lim^ of payment, fot ivhidi this 
Uth^ 

V 

IVlttltiply the sum of' each particular payment by iti 
time, then add the products togethec, and <)iride thebuiu 
by the whole debt, the quotient (by this Rule) is the 
equated time lor the paymeut'of the wkok« 

Sjpamples, 

1. B owes C 6001. whereof 201. is to be pakl at 3 ■ 
tnomhs^, 1501. at 4 raoinh«<, and tht5 rest at 6'm<>hths; bat 
threy nftferwaTds agreed the whole should be paid at once; 
required the time ? vf»itp. imonths, loftiys. 

2. A bought of B ^ quantity of goods which came to 
460/. to be paid in the following manner, viz. 260/. a^^ ^ 
months, and the rest at 7 months, but afterwards they 
agree to make one payment cf the whole ; 1 demand tbe 
equated time ? Answ, 6 mouths, 26^'^ days. 

3. C. owes D a certain sbrm wiiich t« to be dischatged ''a 
the following manner, viz. 4 «t 8 months, ^ at 4 months ' 
and I at 9 months, but they afterwards agree to have but i 
'one payment of the whote ; the equated time is required? f 

, Answ, 4 months, 10 days. 

•4.* A debt is to ba Oiscbarp^ed thus, viz. J at present,' J ] 
mf4 months, and j^ at 5 months, and the rest at 6 niootbss 
what is the equated time for the who>^? Anstv. b mo. , 

5.'£ 
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5. £ is indebted to F 240/. which by agreemeat is to be 
pftid at 5 mcmths hence, but E is willing to pay 40^. doira, 
provided he will give him a longer time for the payment of 
the remainder, which is agreed on, the time of payment i» 
reqfiired ? Afisw. 6 months. 



CHAP, vn. 

EXCHANGE. 

THE doctrine of Exchange^ taken in its full extent, 
would far exceed the bounds of a Chapter in such a 
Tieatise as this; but as far as it is usually considered as a 
Rule of Arithmetic* it is chiefly comprehended in this 
Problem, How to Reduct the Money qfone Countiy into that 
<^ another, according to any given RaU or Proportion. 

In most countries they have real and imaginary monies^ 
the real monies are the coins made, or current, in the 
country. The imaginary are those whereby they keep 
their accounts and calculate their paymeuts. 

Par, in exchange, is a supposed equality between the 
monies of one country and those of another^ i, e, when 
the money received for a * Bill of Exchange is equal ha 
value ta the money paid for it, then exchange is said to be 
at par. 

The course of exchange is the value which the coin of 
one country (taken for the standard of exchange) will 
yield ici another. 

So the par is fixed, being the supposed real ^alue of fo» 
feign money in any country ; but the course of exchange 
is variable and fluctuating; bein^ sometime above and 
sometime below par; For bills of Exchange are a kind of 
cotimiodity, which rise and fall in price according as^ itiete 
is a greater or less demand for them. 

SECT. L 
Of Exchange between Dublin and London* 

Dubh'n and other places of Ireland, exchange immedi: 
-atfly with London onlyi and draw their foreign as well as 
English demands by that channel, so we shall shew first 

how 

* !/? Bill qfJRxvhanj^e is a written order delivered in one 
' vplace for value received there, for the like value, accortl- 
ing to a rate oT*exchange agreed lipon, to be paid in the 
plac« on wKch the bill is drawn. ^ 
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how to reduce* SngVish tnoqey into Irish, and con/ra; and 
thINi bow \jo reduce foreign money; ioto English,, and the 
coirti«ary. 

The exchange between Ireland^. a«d England is Galcoi* 
luted at a certain rate -^ cent. p/z. Ireland gives lOO/.-lr 
the rate of exchange for 100/. Eifglish. 

In both kingdoms accounts are kept in pounds, shillings- 
ftnd p^nce: the. coiiisorreal monies of England are gui- 
nea^, iiaif guineas, crowns* shillings, ^. all which* are - 
cnrrenl in Ireland /vts. 

An English shilling is current inJreland at Is. Id. an%. 
the other English coins in the same proportion, according 
to which proportion lOOErtglish are equal to 108^ Irish^. 
So that the par of exchange between England and Ireland 
is 8J ^ cent.- 

V 1 he course of exchange is-gen«rally from 5* to 12 fff^' 
cent. ' 

I. 7o rerfttce English Mdmy to Irish or P^r. 

' • Rule, 

To the En^l/sh money add tt thereof, the sum is the^- 
Irish money, eq^ial theseio. 

50L English, how much in Irish currency ? 

50 ,0 . • 

V, 4 3 4 Reason^ 1 Eng..z:z\ -f-^ Irisk,. 

Therefore 50 ^^.=50+ f f 

£^4 3 4 



a. How much in Irish currency will 15/. 17*. 6^* amoant' 
te? Anm\ 17 L 3s, w^d* 

3. Suppose I have a kegacy of l50AJeft me in England, 
^and have it transmitted in specie, how much Irish currency, 
am 1 to recdve I Answ, 16-2/. 10*. 

4. Sent by Daniel Draper to sell for me at Chestei^ fair, . 
50 dozen of silk handkerchiefs, which he sold at 4/. Sd. 
^ piece; n^w admit lal low .hifu2i #* cent, commission, 
what sum Irish am I to receive ? Answ.. 147i. 17«. Qd. 

II. To reduce Irish Mon^ into English'a/ Par. 

Rule. 

From the Irish money subtract ^ j thereof, the remain* 
der is English.' 

54/. 
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54 3 4- Irish money how much English > 

Jinsw.£.50 u O 

6, How much Englisk money wHl 17/. 3«. 1 lid. Irish 
amount to ? Ansnu. 45/. 175. d(L 

7. r sea* to my correspondent, at Liverpool, m specie, 
)<I2/. bO*. Irish, how much must he give me csedit for on 
tfeis account? Ansiv^ V50L 

To reduce English Money to Irish at awf given rate qf 

JExeltange, ' , » 

1 . Th^ exchange is found in all cases by Chap. IV. of this. 

2. Add ihe excha^nge to the fingVish mauey/ the sum is 
Irish. Etamphs. ^ ^ 

8. A merchant in Dublin, draw» on his correspondent 
at London, for 120/ and passes bis bill at 5 ^ cent, hovy 
Much money is he to receive ? Ansxo, 126/. 

1st- Method. 2d. Method by Aliquot Parts. 

. /. /. 3d, by Deeinwls. 

120 12X)Eftg. 120 IS^ 

5 6 ExcIk ^^^^ -0^ 

o[oO 126 Irish. .126 .6.00 

»» fl70iL English, at 7 «^ cetit. how much Irish ? 

Ansm^ 268/. 18». ^ 
10. 51 Ql English, at 8 ^ cent whai will it cowe ^ I 

AnsW' 550^ 16*, 
1 X. §35/- at ^ ^ cent, what will it come t^? 

An9w, 10I2/. 6». 
\%. 7S0L 18*. ftii. at 7 <^ cent, horn nwch i» it > 

Ist. /.* ». «J* 

7$0 18 • 750 18 8— Eng. 

7 52 11 S4^£xcb. s 5d. Method. 

' , ^-i — 750 .9SS 



52156 10 8 8M 9 U4^ .07 

20 



•^•-••— *•* 



Sd. Method M^65Sl 

lllSO /. ». ^• 



12 



750 18 a 52 il 3jExch- 



3 1681 17' 5Vxj37 10 J 4 
2y^15 0- 4i| 



IOOI25 * 



.£.52 1 1 3i^ ^ch* 



\» 



I 



f 



^9 



1. 

901 
300 

199 
999 
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8. (1. . > 1. 8. d. 
I -11 at 8 ^ cent Anm. 97'S 3 8^'^. 
1-5 at 9 • ■ 327 16 10|5. 

19 II at 11 -i ' — 221 19 10 >\. 



19 9 at 3 



1029 19 8^^ 



^Ty. 



17. 3191. \59, 4U. English, at Ai\ ^ cent. adVance, koir 
isuch is it Irish ? jjnm. 322U iSs. 7fid. 

I. 8. d. I. s. d. 3rd Method. 

309 15 4 309 J 5 4. 309.7 W 

13 3 3j^; .042^ 



*i 



1239 1 4 
77 8 10 



32^ 18 741 



T3 



2nd Method. 



13116 10 2 5) 309 15 4 

20 ^ ■■ M 



iMI 



3130 
12 



4.^'y 5) 61 J9 0^ 



i-.^V) ^^ 7 911 



3162 



V 



> ■ !.■ 



100 



31 

50 



15 . 5|3 



13 3 ^i 



1. 8. d'. 
I8*i 709 

19. 2501)0 

20. 103 on 
300 
460 
999 
150 
300 
400 
519 
100 



21. 
22. 
23. 

24. 
25i 
26. 
27. 

28. 



15 
19 
19 
18 
15 

19 
10 





9. 

6f 

9t 
6t 

11$ 



at7'f ^ceAt. Ajmy, 763 18 

,259 13 
i08 

323 6 

487 9 

yosi 13 

<59 4 

402 13 
428 IX) 
55!> \. 
105 13 



15478S0 
6)9532 
11239064 

13:1649550 

13 3 3i 
Or shorter thus, 
309.7§6' 
.0*{ 

12 39054 
i- -7744.1 

K6^I65^ 
1. 8. d» 



at 35. — — 

at 5| -- -^ 

at 7t — — 

at5f — _ 

*t 3^ . -■ —: 

at> 5^ — — * 

at 5 J -^ — 

at 7^* --^ •— 

at 6^ — — ^ 



6J at5i 



lljc. 

9 

10' msi' 

ioj*i 

111* 73. 



7b re(/tice Irish' Money into Knglish. 
29. A aoereha^ in London- Las' a bill of exchange for 
- lOOi. Iri:»h mooey^ which he selki or negociates at 5 ^ 
cent, that is, 1051. in, Ireland is worlh- lOOl.Jn England. 
-I demand how much English money he is to receiver 

Irish Enj^lish Irish , 

105 ^lOC 100 

Answ. 951.. 4». 9id. • fS: 



r^ 



Chap: Vir. 




Ex^hang^^ 


% 




t2a» 


L 9. 


d. 




« 


1. 


8. 


d. 


SO. .160 10 





at7 ^ 


-cent. ? 


!^ffnt7. 150 








SI. 545 14 


8 


at? 


— 


— 510 








S2. 10Q3 13 


3 


,at?| 


.— 


— 1015 








53. 3SS 6 


n 


at?t 


-^ 


V— 300 


15 





54. 62 2 


0^ 


ai3t 


-«. 


— 60 


& 





S5. 100 -0 


6 


^y^i 


-^ 


— 95 


2 


HH 


36* 314 5 





at 4| 


_ 


— '300 








-37. v25& 15 


9 


at32 


^ 


^. 250 





J* 
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SECT. IL 

tQf Exchangcfbei'u^en England, Holland and Flanders. 

•Enghind exchanges with ^Holland and Flanders' at so 
raiany schelUngs and groot or deniers .Flemish ^ pound 
.sterling. 

Books of a<;counts^ are kept in Holland sometimes in 
;pounds, schelUngs and groot Flemish ; but more frequently 
jn guilders^ stivers and pennings. 

The par of exchange between England and Holland^ h ^^ 
.about 36.59s. <^poandsterling«,and between London and 
Antwerp, 351. 17s. 

8 Pennings 1 ^ ( 1 Groot .2 Oroots 
MGroots f iS < I Schell 6 
.^ Scbellings ) S (l Pound 20 

6 

To r^dttceiEnglish 3Joncyinto Flemish pounds; 

38. Reducei 462U 18$« sterlingj into Flemish pounds, ex« 
fChange at 359. K)d. 

L' s. 8. d. 

1: 8. 482 \$ at 1 15 10 *^* For 33 4 multiply 

.^f 1 — joj 241 9 the sterling money by 5^ 

^ •f 10s.- 5^ 120 14 6 ,and divide the prod, by 3» 

^if 5 10d.J 20 5 6 For 40e (pence in 33s. 4d,; 

■ ■ . - I ' : 240 (p. in 20«.) : : 5 : S 

^. t65 ^3 11 ^TMt^. AcoBtra240:400;:3: 5. 

39. A merchant .in Antwerp hath a ^IKof exchange for 
1001. payable in London, which he negociates at 33s. 4d. 
i^lemish i^ pound sterling; how muc)i* Flemish mojiey 
f»ust be receive? Jnsw. l^^L i3s, ^, » • , , 

- d. Sterl. 

8) 2410: : 4C^0: : H)0: : I665, or 138. 4d, 

40. A 



•r 




^4. 



^JhcafUi^ AfkhmetiCj, . BookvUL 

^. A merchani in Rottcrd»ni hath a b^l drawa on him 
^Jmii. 1 0if. 8t/. stfcrl. -excbaftge at 335. Ad. Flemish <^ 
^t(^ sterling ; how much anust be pay there ? 
V A-mo. wmL'ls, Vid. 

I 41. One in Antwerp deJiv^nog laoney by exchange for 
tondon, at 35^. 5rf. Flerai»h.«^ pound sterling; how 
4ft»<;h must he pav there to receive here 597/. sterling? 
jfT* ^«*u;.1059/.'^J-3&6(i. Flemish. 

(►; 4^12* How mtin3tpo0nds Flem. are in 169^. 10«* \ Id. st^rl. 
. .at 33k Sd. ^ pound sterl. Jnsw. 281/. 17^. 4||(/. 

.. " To reduce Flemish Maneji into Sterling. 

^3.*Keduce 805/. 3«. lid. Plem. into sterl. at "SSs, l(hk 
FJeml ^ pound sterling? ' ' 

s^ d' /• StcrL L m. s, d. 
'. ^ 35 10, -1 i^5 3 U 



430' ^ * I730S 

^ 12 



/. *. 



4310) 2076417 (-i»2 18 ^;z5ip. 
* 172 ' 



356 
344 



124 

66 



^87 ' ;^ . 

'20 

774|0 
43 

344 
344 

<■ 11 1 1 1 1 > II 

44. If H. sterling is 53*. 4rf. Flemish, howtnuch ster- 
ling is equal to 1661. iSa. 4d. Flemish ? Amw. lOOi. 

45. How much sterling is equal to ll23/. U. i^d. Flem. 
at 3tit: Ad: ^ pound sterling? jtSnm.QlU. *iQs, Sd. 

46. How much English money- ts 1059/. 13s. 6d. Flem. 
texchdnge 35«. 6d, Flem. <^ pouad^terl. ? ^^/ift;;. SP?/. 



I 

a 



Chap.VIL • ^ ' Exchange, - y?^ f4.| 

To reduce Sterling Money into Gu\lder^» 

'47. How many guilders bs^nk are equal to 8521. l^ir, 6d« 
<terlio^, exchange at S4s. 4^^- ^ pouad sterling? ' - 

\8t Method by the itale of Three. 
L sterL <• d. /. s^ d. 



• -» 



X ' ■ 34 4i 852 12 9=>| 

• 12 • 825 



412 . . f 



2. 



;r. 



■ 625 - * 

S5i2| . . 

build, Sti. *Pen. • \ 

1650 4n%v}, tl^2 13^13* 
4125 * ^ 

&600 • * * . '^ 

* " 

■ ^ »to)7©511|5| Half pence w half grotn 

I " ■' I . » 

, ->B%92. 4) 55| Half groot. 

• i3f?^lS%iiv. 29halfpe«. 
2. tf. 144 pennings, 
2«rf Method, Reduce the pounds sterling to pounds 
Flemish, and then the Flemish pounds and shillings into 
S^ilders and stivers, by multiplying by 5. 

/• s, d\ 8, d, 
*. d. 852 12 6 at 31 4i 

10 0— i 426 3 
4 0— I 170 10 (5 * 

<> 4..^'^ 14 4 i2i 



• 



1465 S ll\l 



mmmm^^mmmitm^^m 



^ # 



1465 8 15 J 



8792 13 44J 

X To 
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To reduce IflemUfa pounds/ shillrngs and pence to guU- 
ders, stivers and pennings, add ^ of the pence to the nuiiL-> 
ber of pence, and then multiply the poQhds^ shillings and 
pence so encreased | by 6. 

Method 3^ Reduce the rate of exchange into guilders, 
stivers and pennings, then multiply the sum English by tba 
guilders/and for the stivers and pennings t^ke the parts of 
a guilder, &c. The English money is pounds, shillings 
and pence, which are something different from the form of 
guilders, stivers and pennings^ Yet I may put them iiitOL 
the form thereof by adding .]. to the peoee of the givea 
sum, and multiplying and dividing the denominations as 
guilders, stivers and pennings ; but as we are more used to 
the forca of pounds, shillings and pence, we may maltiply 
f nd divide them in that form, and by adding | of the r«-» 
sultlng^ pence to themseltes, we reduce them to pennings^ 

» /. s. d, /. «• d* 

852 12 Oslerl. atl 14 44 Flera, 

, 10 6 guilders \L 



Sti. Pen. 8526 

5 J 213 

1 J 42 

3— |. 10 


5 10 d 3 

12 74 

13 IJ 


8792 


1310J 

. 3 5=j of 10 J add. 



Answ. 8792 13 14| 

4it. How many guilders are in 14091. sterl, if 1/. sterl. 
is 33s. 8d. Flemish ? An^w. 14230 guild. 18 sti v. 

49. In 100/. 10s. sterl. at 33s. 9d. Flemish ^ /.- sterU 
how many guilders is it ? Answ, 1017 guild. 14^ stiv. 

50. TeH me how many guilders are in 19411. 158. 6d. 
sterling the exchange at 3*3 s. J Id. Flemish*^/. steriin<'? 

An^w. 19757 guilders. 1 1 stivers, 3//^ pennings. ^ * 

51. At 343. 5d. Flemish, ^ /. sterling, I would know 
kow many guilders there are in 15971 9s. 1 id, sterling? 

Ansiv. 1 6494 guilders, 2 stivers, 14,?^^ peanirtgs. 

To reduce Guilders into Sterling Money. 

52. If the exchange between London and Amsterdam be 
34.S. 4id. Flemish ^/. sterling, how much English moner 
will be equal to 8792 guilders, 13 stiferi, M-J pennings? 



8. d. I, Sierl, G. St. Ptn, 

' 34 4J 1— — ^ &792' 13 U^ 

>2- . ^ 



412 Groot 175853 Stiver* 

a 1§ 



5300 Penniirg 1813663 Pean^g 

^2 2 



ik 



/. ». d. 



. 6600 • e6}O0) 362f3l25 (852 12 6 Jm*^.- ^ 

53. itovr many pounds sterl. are equal to 1680 guildes* 
at 33s., 3d. Flem. ^ /.steel. ? . 4»&w. 168j. as. 5,V^d. 
- 54 In .2080. guilders, 15 stivers, at 34?^. 9du Flem. ^ 
I. sterli4ig, haw. many pounds sterling is it ? 
Atmu. 1991. lis. 10^^%(Ji. 

55. At 333. I Id. Flemish ^ L, i^terling^ 1 deaiauid t^.w 
many pounds sterling are there in 604$ guilders? • 

56. 2048 guilders, 14^. stivera. at 34s. 5d. Flemish ^ 
/* sterliikg, how naany poui>ds staling ii it ? 

Arusw. I98K Ss/eJ|*d. ' 

57. In IQOaguiJdars, •att33]f. Flemish ^ /. sfcerl bow 
many pound^is h h- . >! Answ. lOOl. 

To contert Bank Money at Anos^erdam into cuircnl Money^ 

In Holland the money of exchange is called bank money, 
iind is better than current. money by 4 or 5 <^ cent. a. £. 
100 bank money mak«s 104 or 1051. current money : The 
liiilerei^ce betvveen the bank and current money, is called 
the agio, as when iool. bank is worth 1041. current, they 
say the agio is 4 -^ cent^ 

Therefore bs^nk n^oney is reduced to current just as 
flnglish m^ney is reduced to Iri^b, s^nd current to bank as 
Iri$h W» English/ 

Guild. Stitt. 
X\} 14230 18 bank money, how much curreat money, 
^gio 5 ^ cent. - 

X 2 



^44 
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14230 18 
5 


Or, 14230 


18 


Or, 1 4'230.« 
.05 


5-t'7j711 

G. St. 
k 14230 18 
711 10 


10^% 
14 




711|54 10 
20 

10|90 Ban 
10 Agi 


7 11.545 


. 71K10/, 



14| 40 Current 14942 8 \^ An9w. 

SECT. III. 

Of.Rmchange between England and Hamburgli* . 

England exchanges on Hamburgh as on Hollaind aiWI 
Antwerp, from 32 to 35s. gross or Flem ^ /. sterl. 

Books of accoupts are kept in marks, sous and deniers- 
lubs, and by some in rixdoliars, sous or schellings, and 
deniers, and by others in /. 8. d, Flemish. 

The par of exchange between London and Hamburgb 
is about 35.17*. Flem. ^ /. sterl. 



12 Deniers-Lubs 

2 Deniers-Gros 
16 Sous- Lubs 

3 Marks-Lubs 

7^ Marks Lubs 
2\ Rixdoliars 
a Deniers- Lubs 
6 Sou.s»Lubs 
8 Shillings Gros 
30 Shillint^s Gros 



} 
} 



1 Sous-Lubi, 

1 ^Mark Lubs, 
I Rixdollar, 

y-^ -| 1 Pound Gros or Flcill* 

' I Denier Gros 

1 Shilling Gros, 

I Rixilt liar, - 

1 Pound Gro^. 



To reduce /. steil. into /. gros differs nothing from § i* 
To reduce L Sterling into Marks Lubs. 

Reduce the rate of exchange into sous-luhs and mul- 
tiply ihe /. sU'ilinj' thirehy. uikI \\\r the odd philiin^saml 
pence sterL take paits of the exchange, ihe sum of' *hwiJ 
product and paits will be the auNwer in goos-lubs, wlii<-h 
reduce to marks by the Table. 

58. A bill of 2.5 1.1. 68. 8<l. sterl, being tiravvn at I.on<lon 
upon Ham!.Mir(,'h, at 32s. ^'K t^ros <^ 7. sterl. how many 
n»arlis liihs are \n he paid for thai bill ? 
Anaxu. 3083 !uks. 12 so. 8 den.-lubs- 






/ 

I 



Chap Vf!. 1Stchm%e. 244 

1. 8. d. 1. »• J, 

» 1 32 4 —-254 6 8 

6+4de.=2so. 194 



194 1016 

2286 / 
254 

6ft»^. is^l. 64.| 

J6)49340| or 8d. 



Answ, 3083 12 8 



59. How many inarks^lubs are eqaal to 200l. lOs. a€ 
S'i^ gro6 ^ U sterling ? ^au^. 2443 ma**ks, Q^ stiviwf 
or sous-lubs. 

60. How many marks-lubt are iir 550K 15s. sterling, a€ 
32s. 9d' gros ^ 1. sterling \ - Amw* 6763 marks, 14| 
stiverfe-lubs. 

61. In I cool, sterling, at S^^fs. 3d. gross ^1. sterl. how 
many mark-Iubs ? , Aruw. 12093 mar. 12stiv. lubs. 

62. In 34.51. 108. 6d. sterling, at 32a. 6d. gros ^ 1. stef^ 
ling, how many marks4nbs^ Answ, 4211 marks; 1^ 
stivers- 1 i»bs. 

^ To reduce Marks to Pounds Sterling. 

65. 5083 marks, 12 so. 8 den. lubs, how much sterling 
money, exchange at 32s. 4d. } 

s. d. Mks. So. Den. 

32 4 — — — 1 ^3083 12 & 

12 16 



388 Den. Gros& 1 850O' 

6 3084' 



12328 Dcn.r Uibs. 49340 So. Lnbtf«^ 

12^ 



*328)592088(254 6 f 
Otherwise thus : 

J2 4-*--— 1 3083 12| 

6 16 

■ ' ' ■ ■ ' 1. s. df- 
194 So Lubs. ]94)49340K<^4 Q B 

X 3 64. In 
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64. In 244-3 marks, 9^ stivers-lttbs, how many I. ster- 
'ling, at 32s.. 6il. gros '^ 1. sterlinc ? Anm. 2pOl. IC^ 

65. In 6763 marks, 14.J stivers-lubs, ai 325. 9d. gros ^ 
]. sierl'mg, how many I. sterling does it make.'' 

Anstv^ 550). 133. 
GQ. In 12093 raarkR, 12 stivers.lubs, at 32>. 3d. gros 
^ 1. sterling, how naany pounds sterl ? Ansft^. lOOOL 

67. How many pounds sterling are in 4211 marks, 1^, 
•tivers hibs, at 32s. 6d. ^ros <]f pound sterling ? 

Amxjo. 3451. lOs. 6d. 

SECT. V. 
Of Exihange beiiveen England ^wdJ^rance. 
England exchanges with France on the crown of 3 liv- 
rea touFnois or 60 sols, and gives pence sterling more or 
less for this exchange crown. 

Accounts are kept in France in livres, sols and deniers. 

. 12 Deniers I Sol. 

20 Sols 1 Livre. 

3. Livres — I Crown. 

The par of exchange between Fnglaml and France, is 
about 29^ sterling, ^ crown, accordmc: to Dcwling, Pos- 
tlewait puts it after Sir Isaac Newton, 3 f {^. 

To reduce French Crowns to Pounds Sterhng. 

68. How many 1. sterl. are^qual to 1800 French crowRS 
exchange at 32id ^ crown r j4nsw, 2431. 15s. 

1800 at 32^^ or 2 SJ 

». d. Or, ISOO 

2 6 ^1. 225 — - s. d. 



2i^—-^\ J8 15 180 at2 

i 60 — 

^.243 15 ,V '3 15 



i 60 — 8 



£. 243 15 
Bui if the sum to be exchanged be given in livres, sol« 
and deniers, divide them^H by 3, which reduces them to 
crowns, sols and deniers dV>r, or to crowns, and twen- 
tieths, and two hundred and fortieths of a crown, which 
denominations are of the same form as pounds, shillin|?s 
and pence, and therefore proportionable to them. Divide 
these crowns, sols and deniers by the parts which 1 crown 
is of ll. sterling, and the quotient or sum of the quotients 
will be the sterling money required. 

69. li 



Obap, \l\. ^ Exchange, tM 

OQ, In .5920 livre.4y \ sols, how many poiuida sterling, 
S2id^sterl. <^ crown ?- 

1. s. 
3) 5929 4. 

1976 8 at ,2?. 8Jd. 



2*. <5J.---J. 247 1 , 

2t— Vt 20 U $^ 

■■I I > * ■ ■^— — 



Answ. 267 1 2 9 
70. How many |ioumts sterl. are in 8468 liv. 8 a. 4de^ 
at 36d. RteH. ^ crown ? Answ. 4231. 8s, 5d. 

7.1 • How many poumls sterling are equal to 1000 Frencb 
crowns at 33 ^d. sterl. ^ crown ? 
Ansxv, 138', I0>'. iDd. 

72. In 1263 J crown?, at 32^d. sterl. ^ crown, how 
many pounds sterl. is it ? Answ. 17 1 1. ls» 1 l^d. 

73. How many pounds sterl. are equal to 1037^ crowns 
at 33d. sterl. for every crown ? Answ, 1 421. 1 3a. 94d. 

74. In 1976 crowns, I livre, 4 sols, at 32jd., sterl ^ 
crown, how many pounds sterl. is it ? 

Anmjo* 2671* 123. 9d. 

75. At' 33^d. sterl. ^ crown, how many pounds sterl. 
•ret here in lOCO crowns? ^juto. I40l. 12s.6d. 

76. How many pounds sterling are in 2822 crowns, 2 
litres, 8 sols, 4deniers, at S^. sterl. ^ crown? 

AnsKD. 4231. 8s. 5d. 

To reduce English Money into French, 

77. A bill heing drawn in London upon Paris, for 2431. 
15s. at 324d. ^ crown? I waot to know how many crowni 
are to be paid lor that bill ? 

d. Cr. I. 8c 

32t ^ ■ 1 243 15 

2 20 



65 '4875 

12 



58500 
2 

11 UX) 



->■ r. 



■i*^ 



-Crow. 
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^_Crow. Liv. 

Q5) 117000 (1800 or 5400 

Note, If the answer be required 

520 in livpes, mulfiply the crowns 

520 ^ by 3. 

78. How many crowns are equal to 1381. 10s. lOd. 
sterling, at 33^(1. sterling ^ crown ? 

^«*iy. lOOOcrowns, or 3000 livres. 

79. In 1711 Is. 1 l|.d. sterling, how many crowns does it 
make, at 32^d sterl . «^ crown ? 

Answ. 126^i crowns, or 3790 livros, lOsols* 

80. How many crowns are in i42i. 13s. 9^d. sterlings at 
33d. sterling '^ crown? ^ 1 

Answ. 1037 crowns, 2livre8, 5 sols. 

8 1 . At 32id sterling ^ crown, how mapy prowos are 
therein 2Ql\. \2s 9d sterling? 

Answ. 1970 crowns, 1 livre» isolfli* 

82. In 1401. 12s. 6d. sterling, how many erowni, al 
33 Jd. sterling ^ crown ? Aimo 1000 crowns, 

83. I low many crowns Tournois, are equal to 423J. 8s# 
5d. sterling, exchange at 36(1. sterling <^*jcrown? 

Anew, 2822 crowns, 2 h-vres, 6 aols, 4 deniers. 

The foregoing method is universal; b«t n»ay \a tf^*- 
iraeted in siome cases, \\z. 

When tbe rate of eKdumgift is SOd. or 2s. 6i, ^ cro¥Mir 
2s. 6d. is .^1. consequently in this case every pound ster- 
ling contains 8 crowns, wber^fprc the English inoney mob* 
tiplied by 8^ wiUproduce the crowns requrred. 

Note^ If the English money be pounds, shillings and 
pence, the ansvver will result crowns, sols and denicrs d'or, 
which being multiplied by 3 throughout, will give th« 
answer in livres, sols and den^ers tonrnois. 

And if the rate exceed 30d. by an even part thereof, as 
32Jd. exceeds it by 2f , -f-r of 30, then 2^ is contained 
just once more in the given rate 32^ than in the assumed 
rate 30, viz.Jl? times; and 32 J I's j| of itself and 30t| of 
the same. 



1~T1 



same. Therefore 32^ : 30 (\\, :) : : \\ or I : »§, or 
\ : so that if •}. be deducted, the remainder will ma- 



nifestly be in the ratio to the crowns required as ^ thereof. 
And the same is shewn of any other rate which exceeds 
30d. or ?s. 6d. by an aliquot part thereof, according to^the 
' 'lowing 



€h^. VH. Exchange. 24ft 

Rule, 

If the rates exceed 30d. by an even part of itself, deduct 
that part of the sterling money irom itself, which is deno- 
minated by one more than the excess is of 30d^ and multi- 
ply the remainder by 8. 

Examples. 

How q;^any crowns in 243 15 at %2\ I 

18 15 



T7 



225 
8 



Amw,£,\^m 



Accordingly let such of the foregoing as fall under this 
Hale be done. 

For 3 1 \ Excess I J is /^ deduct tV=-3 X f 



35 
36 




I 

I 

Tf 

33,1 «»_ £ I 



32i 
33 

TV 

r 



SECT. V. 

Of Exchange between England and Spam. 

England exchanges with Spaiti^on I he f>t'astre or pieec 
*>• I for an uncertain number of pence sterling. 

In Madrid^ Cadiz, Malaga, and all the places of trade 
>n the Straits, Mediterrean, Africa, and the West Indies, 
^e Spaniards keep their accounts generally in piastres 
or dollars, rials, hftlf rials and quartiies ; 16 quartil^ 
==1 rial, and 8 rials=l dollar: Or in dollars, rials and 
niavavaciies, reckoning 34 niaravadies to the rial, and 8 
Jrials to the dollar. 

The old piastre is valued at 8, and the nefvat 10 ritils 
plate. 

To reducji Span-ish Monej into English. 
84-. How much English money is effual to 4^84 dollar** 
3 rials and 8 quartiies, at W^-d.? 

Del, 
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s. d. 



Dol Ri. Shi. d. 

4384 S 8 ai 40^ 



■r «>^ 



3 4>— J73G \rr 4 
i-^ 9 2 8 



2 Ri.— J 10| 
i 5t 
T 2J^ 



I i 5tV 

8Sm.— i '2li 



Answ: £.739 17 5§4 

85. Suppose Cadiz remits to London 3537 dollars, 6 
rials, at 40Jd^^ doll u, what will the remittance ainouBt 
to in England? Answ 602". :0s. 5 J Jd* ^ 

English into Spanish, 

86. How many dollars or pieces of | are equal to 7391. 
17s. 5|d. sterl. exchange at 40 J sterl. ^dollar ? 

J^nsw^ 4384 dol. 3 ri. 8 quart. 

40J 1 ^— 7S§ It 5| 

87^ How much Spanish- currency i* 602\< lOs. 5j«i^ 
#terl. exchange at40J ^ doliap I 
Answ. 3637 djollar^ % rials^ 

SECT. I. 

0/ Exchange between England and PovtugaU 

England exchanges with Portugal on the milrea; ac' 
counts are kept in milreas and reas^ 100 reas to the voAf 

The par of ^change is about 67.]6Qd. ^ miirea^« 

To reduce Portugal Money into Sterling Moneys 

Take parts out of the milr«aa for the given rate^ and if 
thc^re be odd reas, divUie the milreas i^nd teas as I nunw 
ber, and the answer will be got in pounds and tbousandlh 
parts of a p^ond; m the usual way of practical optrijitions, 
which may be changed into shillings, pence and far- 
things, ^ ^ 

Oporto, remits to London 4366 tnilreas, 183 reas, at 5«. 
5 hi. ^ milrea, how much sterl inj' is it ? 



rea. 



l3iap.VII. EMthange, t51 

Mils, Rs, 9. d. 
^ 43 (, 6 . 1 83 at 5 5| Note, If the reader is not 

i» d» ' ' versed in Decimals, let 



.5 Ow J 1091 ,545 
S -. tV 90 .962 



J- 3^ 11 .370 



75 him divide the miireas 

1 4 and reas as 1 whole num- 

17 ber and cut off the three 

-T- last . figures from the 

1193.87806 sum (which divides it 

'" ' by 1000,) the figures 

1193.17 6J cut otl* are the remain - 

" III der, viz. so many thou- 

. aandths of ll. of which 
remainder the valuo 
may be found. 

88. How many pounds sterling in 1000 miireas, at 5s. 6d. 
^ milrea ? 4nsw. 2751. 

89. In 20Q0 miireas, at 5s. 8Jd. ^milrea, how many 
.pounds sterling ? Answ. 5701. 16s 8d. 

90. At 5f. 6|d. ^ milrea, how many I. in 2060 mil. 
380 reas ? Jnm. 5731. Os. lO^V^d. 

91. Tell me how many pounds in 1056 mil. 999 reas, 
at 5s. 4jd. c^ milrea ? Jnsw. 2841. Is. 4^^V^d. 

To reduce Sterling Monty into Portugal Money. 

92. How many miireas are equal to.-Jli93l. 17s. 6^d. at 
^s.5|d. <^ milrea? 

s. d. Re, l» 8, d. 

5 51 1000 1193 17 6|;=| 

12 20 



65 23877 

8 12 



i25 286530 

8 



Mil. Rs. 



525) 22^2246 .000 ( 1 366 1 83 nearly. 

93. How many miireas are equal to 226L 16s. -the ex- 
change at 5s. 4d. ^ milrea ? 

^Answ. 850 miireas, 500 reas. 

94. In 27 5i. at 5s. 6d. ^ milrea, how many miireas ? 
Atfsxv. lOCO miireas. 

95. How m«ny miireas arc in 5701. 16s. 8d. the ex- 
change at 5s. 8^d. ^ milrea ? Answ. 2000 milreaJ?. 

96. At 5s, lOd. ^ milrea, how many miireas are there 
in 1061. 5s. 6td. ? Answ. 364 miireas, 375 reas. 

SECT, 
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SECT. VII. 
Of Exchange itiween England owrf -Italy. 

England exchanges on Leghorn for the dollars of 6 li« 
vrea, and gives pence sterling for the same, they reckon 12 
deniers to the soldi, and 2 soldi to the dollar. 

On tSenoa for the piastre of 5 livres, they keep ac- 
counts in livres, sols, and denrers, 12 denierszzl sol, and 
20 sols=:l li^re. 

Oil Venice for the ducat of 24- gross banco for 'pence 
•sterrnig, accounts are kept in livres, sols, and gross cur- 
rent, 12gross=:l sol, 20 solsml livre. 

The bank and bankers keep their accounts in livres, 
sols and grosses banco; 1 .livre=H) ducats bank, or 12 
current, so ihat current money is of less valtie tban %)ank mo- 
ney by 20 ^ cent. 

From which it is easy to conceive that these exchanges 
are calculated on the like principles as the French, which 
having explained, it doth not appear necessary to^olargc 
fariher on this head« 

PART II. 
ARBITRATIONS OF EXCHANGE. 

UNDER the head o^ Arbitrations of Exchanges are com- 
.prehended first the calculation of the proportional 
exchange ef two places by means of one or more internie* 
diate exchanges given, and secondly, having two or more 
difierent routes of exchange, to compute which is more 
gainful, or whether it is more advantageous to remit mo- 
ney or bills, or to draw or order a remittance, et contra. 

Since Ireland draws all its foreign demands by London, 
there is always one intermediate exchange wherel»y to 
compute .the value of any foreign sum in Irish money ac- 
cording to the present-rates of-exchaqge, wherefore we be- 
gin witli this problem. 

To reduce Foreign Money into Irish. 
Exavrpies, 
^ 1. How much will lOOi. Flemish amount to Irish cur- 
rency, exchange between London and Amsterdam beiog 
S3s. 4d. ^ L and between London and Dublin 8 ^ cent, 
advance. 



. Chsrp. VI!. Exchmgt. €SS 

1st. Method. 

t. d, 5. Sterl. L L SievL 

If 33 4 20 100 -^nn*;. 60 

/• Kng, /. Irish /. Eng. 

If 100 108 60 Answ.64;^. 

But in this case'ivhere a comparison is made between 
one rate and a second, between that second and a third, 
between the third and a fourth, Jkc. instead of stating 
each comparison ^ Rule of Tftrecy thet^ is a inore ready 
and contracted way called the Rule qfConjunciian, for which 
this is the Rule. 

1 . Place the antecedents on the left, and the conse- 
quents on the right hand. 

2u The first antecedent and last consequent must be of 
one name or species ; so must the first cotise^^ent and se* 
cDnd antecedent, the second con^equeiit and third anteoe*: 
dent, which order must be continued through the whule. 

3. The terms being thus disposed, maltiply ail the an* 
tecedents for a divisor, and all the consequents for h divi- 
dend, if the place of an antecedent be blank: and all the 
consequents for a divisor, and all the antecedeiits for adi- 
Tidend, if the place of a consequent be blank. 



s. d, 
33 4 
12 
d 

Flemish 400 = 210 Ei 

English 100 = lO^f Iri 

Irish - - ~ iOO 


1 . 

iglish. 
!»h. 


Divisor 40000 IOSCO 

240 


Answ, 64| oi 1% 


432 
5I(i 


. 


4t0000) 259i2000 





And th'»4 operat on may bi fuiluw coiiliacitd iitihc foK 
lowing caiies. 

^ ^ I. li 



-r.M 
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I. If any antecedent and consequent are equal» erase 
them; for then the quotient or answer will result the 



same. 



Flemish 11- = 1 Eng. 
English i00 = 108 Irish. 
Irish .? = *00 Flemish, 

U 
3 




324 

5) 324 (64| AwfU). 
il. If any antecedent and consequent be jcompesite ta 
each other, divide them by the greatest common measure, 
and take the quotients instead of the numbers themselyes. 

*00 =: 108 S, 

III. If any term haye a fraction annexed/ multiply the 
integral part by the denominator of the fraction (adding 
iu the numerator) and place the result in the room of the 
mixt number and the denominator on the opposite side 
below. ^ 

5 *|= 1 
t00 =108 
? =: i00 
3 

2. What is a guilder ^orth at Cork, if the exchange 
between London and Rotterdam is at 35s. Flemish i^ U- 
sterl. and the exchange from Cork to London at 9 ^ cent 
advance? Answ, 2y%-f9. 

3. When the exchange between London and Dublin is 6 
^ cent, advance and the exchange between Loudon and 
Hamburgh at 'V6s,Ad, gross ^ t. sterl in o^ ; what is then a 
marks lubs worth in Dublin ? Answ. 20^\d, 

4. Received from Jean le Fevre of Bourdeaux, acct. 
sales of 400 casks of butter, neat proceeds amounting to 
4526 livres. The exchange between London and Bomdeaux 
being 36d. ^ crown, and between London and Dublin 5 
^cent. what sum Irish currency must J debit him for? 

Jnsu\ 2271. 2s, $^d. 5. What 



V 
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5. What is a gntlder of 20 stivers worth at Cork, when 
. the exchange between London and-Rotterdam is at 3^s.4d. 

Flemish per 1. sterl. and the exchange between London and 
Cork, at 8^^ per cent, advance for Cork ? Aitsw, '266, 

6. My correspondent at Lisbon writes that he hailh remit- 
ted A B of London for mv account, 537 mil. 4'32 reas, ejt- 
change at 5's. SJd. per milrea, for value whereof I draw 
on A B at 7 J per cent, advance, quere the sum Irii>li I 

~ must receive? A'lsw, 153\, ^. 3^d^ 

2. Irish inio Foreign. 

- T. When 1051. in Dublin is worth 100 in London, and 
the exchange between London and Paris at 34)d. per crown, 
how m uch ihen in Paris is 12d. of Dublin worth > 

Answ. IP-rV ^^^^^' 

8. When the exchange between London and Dublin is 
S^ per cent, and between' London anj^ Roiterdaoi 33s. 4d. 
Flemish per pownd sterling ; how much is 12d. of Dublin 
worth in Rotterdam ? Answ, ^\^ stiver^. 

p. Remitted George Dawson of London 1601. I0». Irish, 

exchangee at 7 per cent, with orders to remit the value to 

Gerrard Lepanto of Gad'z at 40d. sterling per dollar; I 

want to know what sum Spanish I am creditor for on ac* 

>- count of this remittance ? Anpjo. 900 dollars. ' 

3. Foreign exchanges may bxcalcalated by intermediate 
rates in !ike manner. 

10. London exchanges with Amsterdam at 38 Js. Flemish, 
per pound sterling; Amsterdam with M(ddieburghat2 per 
cent, advance : How stands the exchange between London, 
and Middlebuvgh ? Answ, 34>s. per ponnd sterling* 

1 1. Amsterdam exchanges with London at 34$.. 1 Od. and 
London with Pari'*ts^t 33d. per crown ; what is the arbitrated, 
price then of a crown at Amsterdam ? 

f Answ. 57J**d. Flemish per crown. 

12. Amsterdam exchanges with Londou at 34s. 4d, per 
pound sterling ; and on Lisbon at 52d. Flemish for 40O- 
reas .• How then, ought the exchange to go between London 
ami Lisbon? Answ 75 ^^^^rf: per milrea. 

13. Ejcchaoge between London and Amsterdam 34s. 6d,- 
Flemish per pound sterling ; between lA>ndon and Parts 
31 |(I. sterling per crown ; what is the proportional arbitrated 
^rico between Amsterdam and Paris? 

Answ. i^W^il. Flemish per crown. 

Y 2L J 4^ Parit^ 
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14. Paris an Amsterdam 54^|^|d. Flemish per crown and 
on Ijondon 3ljd. sterling; How then ought the exchange 
io go between London and Amsterdam ? 

Answ, 34s. 6d. Flemish ^ pound sterK 

15. Amsterdam exchanges oii London atSi-s. 6d. Flemish 
^ pound sterling: and on Paris at 54-4*|d, Flemish per 
crowQ; How then ought the exchange to go between 
London and Paris ? Artsw 3 1 Jd. per crown. 

IV. Foreign weights and measures, &c. may be com- 
pared and arbitrated by the same rule of conjunction; 

16. Suppose 4lb. of A are worth 3lb. ol B, and 5ft of 
B equal to 4 fe of C, and 6tfe of C to 5^ of D ; hovT 
many [)Ound of I) are equal to 21-OJfe of A ? ^ 

' A 4 zr 3 B Contracted. 

P> 5 == ^ C 4 $ 

C 6 - 5 I) g 4 

D ? =2tOA U 6 S 



? 



V2;0) 1440;O 



2) 240 



]2U 



Atmv. 120tfe. 

17, If3 yards of cloth cost as much as 3 1 of ratteen and 
41 yards of ratteen are worth 5 yards «»r drugget, how 
many yards of drugget are then worth 27 yards of cloth? 

Answ, 37 1 yards. 

18. If 3 yards in London are equal to 4 ells in Holland^ 
and 50 eiis in Holland cost 261. Flemish; how nany 
pounds-Flemish will 40 yards in London come to ? 

J[nsu\ '27-J^I. Flemish. 
49. What will Ift of pepper cost, if 3Jb. of doves 
cost as much as 6)^ of pepper, and 2ift: of cmnam^o cost 
as much as 4'fe. ol cloves, and Stfe. of cmnamon costs shil- 
lings? /insw, lOJ. ^ 11^ 

20. IflO}fe. at London beequ(a1 to 9^ at Amsterdam; 
451b. .at Amsterdam to 49}fe. at Bruges, and 98ft at Bruges 
to 1 16ft. at Dantzick ; how many pounds at Dantzlck aro 
equal to 1 12 at London ? Answ. 129^^5 

21. Suppose a merchant at Hamburgh hath orders to 
procure SI yards of .English cloth, so that 7 ells of Ham- 
burgh may be procured foe 31. sterling: Now if 7 ells of 
France malte 9 yards of London, and 7 ells of Holland 
make 4 ells of France : and 1 ell of Holland make 1 j el of 
Hamburgh ; how much will the said cloth amount to at 
Hamburgh, the exchange being at 3^s gros ^ k steri ? 

AjMto, 701 ms. 10 S- 7-^ den. $. Cdn. 



4!hftp. Vll« Exekitii^. SiT 

5. Concemk^ the Gain or IjoiS-fy Exchange* 

Note, When the exchange is so many pence 8tei'Ung[,for 
«>tee piece of foreign money the gain istbe more> the lower 
the exchange; for it is evident 1 can receive more French- 
crowus for 1001. when the exchangers atSOd. than whea 
itiiifttSSd. 

Eat whea the exchange is so much per pound' sterling. 
the higher the exchange, the more the gain; for I can re— 
-cetve more Flemish money for 100). sterling when the ex* 
change-is at 35s. than at 33s. Flemish |>er pound sterling. 

2%\ When the exchange between London and Dublinit* 
7 percent, which is it better for a merchant here to draw ai 
bill on London or have specie sent hiiti» and what is the dif- 
ference per cent. ? Antfto, Specie better by 2 7. per cent*. 

From the exchange of I pOi at par 8 j 

Take the current exchange 7- 

Remains i j Gain per cent. 

23. A merchant in Lisbon dwes a merchant in Dublin ' 
B50 milreas. Which is most advantageous to Dublinto^ 
have the same sent over in moydores of 4 niili*eas «ach,. 
which pass here for 299. 3d per piece; or to have it re- 
mitted to London, at 6s. 6d. per milrea, and from London^ 
hither at 8 per cent, advance? Ansm^ Moydores • better^ 
•J^4,J percent. , » , 

2k A at Paris draws on B of Xondon 1 200 crowns j at' 
3]d. per crown: for value whereof B draws again on Aat^^ 
33d. per crown, besides reckoning | per cent, for hiscom*- 
mission. DkI A getor lose by thi^transaction, and what?. 
Answ. Hegains 30cro. I liv. i2sol. 9 den.' 

25. A of Amsterdam owes B oi Pans If 00 gilders of cur- 
rent specie, which b^ is to remit hini^ by ord(?r,'liie ex* 
change at GOJd. , Flemish de Banco* per crown, the agio 
being four per cent, but when this is to be negociated, tjie 
exchange suppose fallen to 5d^d. per crown, and the agio- 
risen to 5 per cent. Did B get or lose by this turn of aCTairs, . 
and what? Answ* Q^cro.-O li^'. 3 so. 4 den. begets. . 

26. Exchange between London and Dublin, being. at 7,;-* 
per cent, in Dublin, and 8 J; in I/>iidon, suppose. A B of . 
London, owes me 560h Ids^EogTish:! wantto know ihe^- 
difference between my dfawingand his retnittingme th«.' 
said sum? AnfiW. Remittance better by 41. 4s. 1^^^^. 

27. Suppose A of 'Bourdeaux owes D of Dobliti' 1036> 
^owns^ and the^ exchange between ^ Paris aind l^ndao is 

Y-5- ' 3lld, 
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31 id. pet <rown, between Paris and Amsterdam 5€d. Fle- 
mish per crown, andi)etweea AmStterdani and Lcm&n at 
S4s 8d. per pound dteri. The^jueetion w* iwbetherB^bad 
1)etter liavelhe money remtftted irmnediitteiy lirom France, 
ot by way^Amstfef dam 7 and what advant^i)^ the igakt, ad-^ 
uittmg hi^ correspondent at Amsterdam is to hame 4 |ier 
cent, tbriiegociation > Answ. By AnM4»er^i9 Hbuatt^r by 
Ql. 15's. 9*d. EngHih. - 

INVOICES 

Intended for ExercUes rf sundry preceding Buleb. 

1 . INVOICE of 49 barnels of beef, aru) 10 bog^heads 
' icffAvhUe biAoait^ ahippcd Hbyvme Isaac Sharp -on board the 
Dublin Merchant, Nicholas 'Tory, master, .and consigqed 
to Thomas Gunston, mercbaat, at Port JLoyal in Jamaica^ 
for accouat and risque of Ridbard A Horn of Loodon, be- 
ing maitked and numbered as per margin, contents cost an4 
charges, viz. 

45. barrels of beef, at ISs. 6d. per barrel ■ £. 

C. qrs. lb, 
lOfihds. of white biscuit, wt. 20 26 at lOa^ 
: N«^ 1 to 50. Charges. 

. /. *. d» 
^ Custom of the beef, . 2 9 o' 
' T. G. Dit. of the biscuit. - JO 10 6 
Entry and fees of cocket, 5 
Searcher and warfinger, 7 
Carriage of the whole, 9 5 
For 1 Ohhds. 26s. coo. 7 
parage, boops and V 2 10 
heading, I ^s, J 

, . • Porters and shipping, 0*4 

£• 



To my commission, tii 2i per cent. 

m 



£cror8-.excepted^ 

Dublin, b>pt. 5, J 808. 

4^ Isaac.Sbarp. 
Sapposing the ;exohange. 10 per cent, advance fn favor 
of England, what sum may I. Sbaa> draw f«r on London ? 
Anm. 541. I7s, 5d. , ; 

2, IN- 



Amsterdam^ January 10, 1809. 
^. INVOICE of 10 pieces of'HolUnd, g^fiec«lof cam- 
brick, 9 pieee8*ofX]^henti^h cloth, laden ^byrne Jonas Di- 
ligent, oii board the Jositfh, Thomas (Cook, tnaakMr, for 
the proper ri^qoe and account of Hespy <Porter, ^merchant 
in London ; marked as <^ margin ; «onite|iUj cost and 
charges, tiz.' 

iO Pieces of Holhiid^ 

1 33^ 6 32 

io 32 to 34 

ii 31 10 sai 

, • »G. «tL 

InMl Ells, at 1 U (^ 

9 Pieces of cambrick, jjt. 1^4j ells, at 1 "S 

D Pieces of tQbentiiij^, qt. 105{ ^atO 19 

Charges, 
H.,P. "O. Sii. 

To custom and brokerage of 1 , ^ 
Hdlfand^, 3:guH. '^ piece, j^ * 
To charges in buying • - 2 S 
Tocpstom ofcambpickand ^.^ «■ 
GhentiDg. . - . , j *9 :» » 
To sTedage .and bpatage - - .3 10 
To warehouse room, •^•-43 
To average and porterage - 111 



To my commisiiftcMi. ^aiy^ .^ cent 



tm i 



Errors excepted, 

^ Jonas Diligent. 
Exchange at 34s. 6d. Flemish ^'1. sterHng, %Vhat doth 
it Aittount to English ? Answ. .7i>d 9m, 6i|d. 

Oporto, December 1, 1^808. 

3. INVOICE of wine, laden ^ Nicholas Strong arid 
Owen Jamyn, on board the Savannah, John'^nap, mas- 
4sif, for account of P. Li^ly and company; and consigned 
to' Pan! Ludulph and company, in Dantzick. 

To 



To poit of 10 pipes of wine bought of 7 

Matthev <le Minis, at 1 6 mil <^ pipe, J 

P, L. To custom, ai 1055 reas ^ pi|je, - - 

To trimming, &c. at 400 reas j^ pipe, - 

To primage, at 60 reas ^ pipe, • - - 

N*^. t To brokerage, at 4 ^ cent. - - - - 

to 10 To commission, at 3 ^ cent. - - • 

- To port charges of th« said shrg, - - 



a 380 



Errors excepted, ' ' 

^ N'ch Strong andOwen Jamyn. 

Exch. 40 rea».for 3d, what sterling ? Jnsw. 581. I3s. 

Cadiz, Oct. 17, 180«: 

4. INVOICE of 1 barrel,^ containing 1 seron of casca- 
Tilla, shipped on board the Sevil la Merchant, captain Jona- 
than Braddle, commander, and consigned to Matthew 
Roan, merchant in London, viz« 



1 Ser9n, qt. nett 209 Jft. of cas- T 



Ry, n. 



caiilla, at 9 pes. § '^ fc. 
To dispatch, 4 pieces }, is - - - - 3^ — 

To porterage to the house and boats, • 4 — 
^ To boat hire abroad. - ----- 8- — < 

Tp brokerage, at |4^ cent. ... - - 39 J — 

To my commission at 2^ ^^cent« 
Errors exeepted, 

^ Samoel Diclnon^ 

At 3 ryals of plat^*^ piece of {• what does tbe whol*. 
amount to, exchange at 52d. sterling ^ piece of | ? 
Anno. 420]* 10s. 10|d. 

5. INVOICE of '6 hhds. of tobacco^ and 3 bai«s e^^ 
woollen cloth, shipt on board the Dublin Trader, Nicb« 
Dun, master, for the proper account and risque of Kobcrt 
Merchant, of Dublin, and consigned td" himself, marked 
as ^ margin^ contents, cost and chargos^ vis. 



Chap. VIII. BMtr. fl^l 

Best bright tobacco^ tiz 

C qrs. ft. "qre. fb* 

N*. 1— 2 3 7 Tare 2 14 

2—3 1 10 2 20 

3 — 3 3 2 

4—* 1 27 3 4 

5 — 2 2 2 J 2 10 

6-^5 2 10 3 12 



Tot. gr. 
Tare 



— ft. Trett 4ft. ^ 104. 



ft. Nt. at7J<rft--jf- . 



Cloll), 3 bales, vie. 
*, 27, 28. 29 
at I2i. 4^, 



N**, 27, 28, 29, y^ B^ach io short cloths, 1 



Chnrges. 1. ■• d. 

To cuatom of all, • - 53 1 8 6 

ffi To»co»t of, 3 ^.rappers. 10 6 

T. M, Storage, ..... •] GO 

Cartage find porterage, 10 6 . 
Brokerage, at } ^ cent. 

■ — ' £. 

To my commiaaioD, at 2^ ^ cei^U 



. Errors excepted tn London, 

November 4, 1808> ^ 

Geocge Trusty, 

Now suppose said Tj'usty draws upon a Merchant for the 
value of this factory, at 7^ ^ Cent, how miKh doth it 
come to ? Anaw. 3311. 5s. 9d. nearly. 



■ ■ ■ ■ ■ ■ I . II .w I III II. ■ ■ . „ .mmmmfnmi ' iji »»^»^y. 

CHAP. viir. 

BARTER. 

15 ARTER or Truck is the exchange of wttres^valne ftr 
) valiie,, according^ to the rates or prices agreed upon. 

QuestioMs 
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Questions relating thereto are sokcd by the Ru\c of 
Three, or the contracted method of Practice instead there- 
•f, viz. 1st, If a given quantity of goods at a given price 
are proposed to be bartered for other goods at a given 
price, it is plain, I must find the price of those goods, of 
which tbe quantity is given 5 ond 2ndly, what quantity of 
the goods to be received in exchange, at the price (iiey arc 
rated at, will amount to the same value, &c. 

Examples, 

1. A merchant barters 10 pieces of drugget, each 25 -yds- 

at 184d, <^ yard, against pepper, at I5d. the ft. The 

question is, ifow many pounds of pepper he must receive ? 

-rf/w«;. 308 jft; 

10 pieces, 

Solution. «acb 2p yards, 

1 pieces each 25 varus is 250yds. at Ts. (5|d. 

4re 250 yds. (166) which <5d. is t 125 

at 18f come'4625d. i — 4t 10 ^. 

Therefore hei mUFt re- - ft. ■ 
e.eive pepper, at I5d. ^ |5-*— !-« — 385 5 

ft. to the value of 4625d. 12^ 

So then say 15d. : its value — — 

1ft. : : 4625 ; its value, via, 15)4.625(308f 

.3085ft. 45^ ^ 

- 125 

120 

9. How much sugar at 8d. ^ ffi. mUst be dtlivered for 
ilOcwt. of tobacco, at SI. ^ Cwt. ? 
Jnsxv. 16C, Oqr?. 8ft. 

5. A gives B 250 yards of drugget at IS^d. ^ yard^ 
for 308^ft. of pepper ; I demand what the pepper stands 



5. A hatU 12jO stone of tallow at 2s; S^d. *<^ stone : 
B has 110 tanned hides, wt. 39941^. at 5id. ^ftT. and 
they barter at these rates. . Tell me how much money A ■• 
'^ receive of Bl besides the bides > Answ^ 401. I Is. 2^d. 

0^ a 
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6. B delivered 3, hogsheads of brandy, at 6s« Sd. ^ 
gallon, to Cfor 126 yards of cloib^ what was the cloth ^ 
yard? Ariaxu. 10s. ' 

7. A h^ silk of .14s. ^ ft. B has cloth of 10s. ^ 
yard^ which he barters at 129. Od. the yard* at how much 
must A pat his silk to make his profit equal with B ? 

AttW), 178. 6d; i 

s. 8. d. s. Or thus, l 

V id 12 6—14 8. d. , ' 

12. 6 ' ^ 

10 .»■ 



If IC— ^ 6 1 4 comes 3 6 

14 



Answ, 17 6 



^, A hath linen cloth worth 2ed. ^ ell ready money t . 
xut in barter he will have 2s. B has broad cloth worth 
Hd. 6d. ^yard« ready money ; at what price •ught the 
broad rlutli to be rated in barter ? Aww* 17s. 4^d. 
,. 9. C has candles at Q%. ^ dozen ready money ; but in 
barter he vf\\\ have 6s. 6d. <^ dozen ; D ha« cotton at 9d. 
^ pound ready money : what price must the eotton be at 
in barter ; and how much cotton must be bartered for 100 
dozen of candles? Anm» The cotton 9 |d. ^^ ft. in 
barter, and 7Cwt. 16ft/ of cotton must be given for 100 
- dozen of candles. 

10, A has coffee, which he barters with B at lOd. ^ 
ft more than it cost him, against tea, which stands B in 
lUs. ^ ft. but puts it to 12js. I would know how much 
the coffee did cost at first } Aitsw, 3s. 4d. 

U. B has 5 tons of butter, at 251. 10s. «tP ^^^ > ^"^ 
10^ ton of tallow, at 331. 15s. ^ ton: which he barters 
with C, thus, to have 1501. Is. 6d. in money, and the rest in 
beef, at 2ls. ^ barrel. How many barrels is he to r«* 
«t i ve ? jlm/tv, 316 barrels. 

I. 1. 8. d. 

5 tonat25f is 127 10 



10^ ton at 331 is 354 7 6 



t 



^.481 17 6 
In cash 150^ 1 6 

8, Bar, '■ ■ 

1^21- 1 i-331 16 -rfnw. 316Bar. 

21. A 



I 
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V2. A and B barter, A bath 4lC, of hops, ai 30s. ^ 
Cwt. for which 6 gives him 201. in money ^ and the rest I 
in pruoas^ at 5d. ^ tb- what qjuaBiity of pruaes did B j 
gireA? jfmw, 17C, Jqrs, ^Jfe^ i 

13. Two nierchants barter, A has 20C. o£ cheese, at 1 
218. 6d. ^ Cwt. B has 8 pieces of Irish clotb^, at 3K 14«. 
^ piece: whether of them avast receive money, and how 
much ? Ansiv. A must receive 81, 2s, 

14. A has 5 bales of pepper, u;/. neat 16001^. at IT^, ^ 
ife. which be barters with B for tw* sorts of goods, the 
one at 5i, the other at 8d. <^ f^, to have ^ in money» ^ 
and of each sort of. goods an equst)- qnantity : I demand 
how many }^. of each sort of goods he is to receive, and 
how much in money ? Answ, 139|^tb« an^ 37 1. 155. 6|d. 

in money. * 

15. Two merchants barter ;, C has 10 hogsheads of mad- 
der; (ft. neat OOC. Sqris. 14}fe. which cost 38^. 6d ^ Cwt^ 
and h* put* it at 42s. ^ Cwt. and he* receives of I> ^ in^ 
ready fiM^ney, and the rest in hemp; which cost S4s. lOd. ] 
^ Cwt. Tell me how much monrey and hemp C is to re- 
ceive, and' what D ought to rate his hemp ^^ C\\t. to make 
the barter equal ^ Jtnsw. C must receive in money 
471. 14«. 2id. and 730. Oqrs. ^TV^ft- of h^mp,at 38s. ^C* 

Note, The above question is taken from Vosier, who 
makes the quantity of hemp 75C. Iqr. ^s'^ft. but accord- 
mg to this solution the barter doth not appear equal to me, 
since C according thereto, hath a profit upon the whole, 
and D only on J of the value. 



CHAP. IX. 

PROFIT AND LOSS, 

1. THOUGHT a piece of cloth; long 53 yards, at 12«. ^ 

Xi ^ yard. Sold the same at 14s, the yard, what ia 
the profit upon the whole piece ? Ansxv. 51. '68. i 

Sold for 1 4s. ^ yard* 

Bought for 1 2h. Ip; 

Whereby is gain'd 2 ^ 

Yd. s. "Yds. !|. 1. «. ^ 

Therefore 1 2 — « — 53 : 100 or 5 (5 i 

2. Bought 18Cwt. of cheese, at 28s.- ^ cwt. -^vhich I 
•ell obt again at 3Jd. ^ pound: what is the profit in ihe 
hole ? Aniw. 41. 4s. 3^ If i 



*. Iff^^eife bf ttt^it*fendfBi!i ai*e boUgKt fof 611. 5«« Mid 
fold for mu 8^i 4da tHsmatlid the pt6ftt ti|i^rt teUch jfe f . 

4 BUiigtit tShhas. bf Uiric. eil'loh 5§: lh<| hd^shedd, 

^ f'Sirl foMrfellarrtg^ and oQier Hidfgfe* 4!i. dd;.«|f hogshead, 

stilt} the hogshgid. M Sf croiyri*, each, (ai 55. 5d.) J ll#» 

BFtf'ti ii. 

Bb^lllfar-^2d 



1?. lfli)Clyl p^iitid dffcipVfesfbr 6*. id. aud fieit H fof * 
t)i. HoW nivith ^ c^ht. {(sm \s it ? 4iivt» 4 c^ crnt* 

?.7?rtugilt ibod baVrfelS of ivhijat, At. 103 ^ bdr^fefe 
^)iiul For d*tfeK cB^lrg^ icil. ho?l^ rtiuch 4^ cferit. is jrAitied 
if i\ is sblii ^l 1 i^s* «^ barl-eM f Jnm. \0,^ ^ cfeHh, . 

8 if I ^ of pepper is «6W fdi^ W^d tti^ii tii«^ is |<rtl 
2d . ^' tfe tt«v«r thueh i§ the= ross 4p* cent. ? 
Antitbi. 16 -^^ cfent. ^ » 

9. When I sell ii ^tiriii. of silk for id^i Sb3 ddi I g^iil ■ 
^3. Qdi Now l ivant to know How much I ivbii^ g:^ii rf j 
fi^IcTd bale cifstik whictibost 1201. I Ariav^. \2L lOs, 

sfeot. Hi. 

!8» ii" i tbti hif vVlnfe cbst 40l. ht hoW rhtich tttljst it U 
telxl tb gditt 6i ^ cent. ^ jitisx», 421. lOsi 

• rt^ idej 40 itfwtt^ 4521. ioii 

Or thudi 

4U • 



JU. 



£"•■42 id 

Ii. if tbojfe ilfeight t)f aiiy coriirfiodHy tcin {Jd-j. dli 
^bi^t prtfcfejrtiusf. ijfe Wisighl of 'that infnrijoditj be sold i$ 
^?itil ^ftef th^^ rite df lOt. for eVery lOO laid out ^ 

la HaVifig' bougfa^ iS gajidri^ bf brantiy fof 1:?]. lioi^ 
inay I sell l gallon and gain at the riate of 8 -^cent. f 

Amuf, 14.H. 44<t. 
. I3i Having sold 10 yjirds bf cUh tot 41/ 16s. fiiicl 
IbetebV gatritd ^ thfe fft'fe of 10 ^^fenti whit kal tbi 
i)t>ilfi cofctpf I md t Jt^Mtf. 8si 8 Ad, . 

i a. At 



^ I 
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14. iVi what rate mast I sell a Cvvt. uf madder, which 
«05t 3. 15s. to gain 10 ^ ceut. ? Ansxi^. 41. 2s« 6d. 

15. At what rate mnst the aforesaid madder be sold to 
lojR; 10 ^cenU An^nv. Sl.^s. 6d. 

16» Bought 12 pieces of white cloth for 61. 10s. <^ 
|i>iece ; paid 20fi, lOd. a piece for dying ; for how much 
must I sell them a piece to gain 20 ^ cent. \ Answ, 91. 1 . 

17. Suppose I buy 2S pieces of stuff, at 41. ^pieces, 
and sell 10 pieces at 01. and 8 at 51. at what cate must I 
tell the rest to gain 10 ^ cent, by the whole ? 

Answ. Q\ 6s. 5d. nearly. ' 

18. Having sold a yard of cloth for I Id. 6d. I gained 
at the ra^ of 15 <^ cent, bat if I had sold it for 12s. what 
^boald I gain ^ cent. ? Answ. 20. ' ^ . 

19. Bought? tuns of wine, at 171. ^ hhd. which I 
sell at Is. ^ pint : what is the whole gain, and how much 
^>cent. ? ^/uu>. The whole gain 2291. l^s. and 48l. 
4?.84d.^.cefit. 

SECT. ly. J 

Old. Bought a tun of wnc for 501. ready money ; sold 
it for 544. 104. payable in 8 months time* I demand .how 
aii^ch,^ ceat ^ annum I gain ? 

54-1 . ' 
50 



!^^<J^?2 ^«^^in- 



50) 
8| 

The work may be contracted in like manner ; «ee Case 
|T. page 95, viz. 

^X* Having boaghl a parcel of goods for I Si. and sold 
the samli immediately for 251- with 4 months credit: what 
u gti aed ^ cen t. ^ annum I Anstfx, 1 1 6|, • 

2!2. Bought, 300lj5^ of coffee, at 4ai. 2d, ^* ft- ready 
nvoney, and sold for 5s. <^ lb. payable in 8 'mouthed I 
want i'si know how much was giiioed np<in the wfaole^ al- 
lowing discount at 6 ^.cent. <^ annum : and bow much 
^ cent. ^ annum was gained } Anm* 91. I$s. Sd^^d, 
ttpQti thevyhole, and 30 ^cent. 

'^3. Bougbt 40 gallons ef brandy, at 3s. ^ gallon ; 
ky acci^eiit 6 gallons of it is lo*(|^ atwl|at,rate may I s<41 

- tUt 
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the rest, with 8 months credit, and gain upon the wholo 
prime cost at the rate of 10 <^ cent. ^ annum ? 
Ansio, 3s. 9d fifd. ^ gallon. . 

24. Bought 100 yards ot cloth, at 14s. ^ yard, whwh 
I propose to fjlW for ready money, at 25 <^ cent, profit; 
and if I sell upon time to have moreover 5^^ cent^ ^ an* 
Mum for forbearance: how jmust I sell it ^ yard, at 6 
nionihs, to make both these gains? .Answ, 17s. 1 1 ^d. 

25, Bought HX) casks of raibins, at 5()s. <^' Cwt. pave- 
tiie in 9 months, sold them for 52s. <p Cv\t. payable iti 
15 inonlhs 5 what is the profu ^ cent, ^ tumum at tWnt 

^mw. 8 «^oent. 

15 Mn. 52s. 

,P Mo, . 508 . 

20. A I'ihtnet buys a parcel of brandy it 5s. Sd. ^ 
gallon, payable in 6 momiis : sells tbe same at 5s. lO^d. 
-j^ gallon, payable in 10 foonthsa' How tnuth ^ tttiU 
.^c»es he gainst that rate ^ annum > 
^. jiftsw. S^^ ^ oen^. > . . 

27. If 1 Cvit. of merchawdiEes are boojltt for 5(5s. pay- 
able in 9 months time, and sold for 6^d. the pound, pay. . 
tible in 12 mofi'ths ur^e.' I demand* what be gains ^ c<jDt. 
in a year at that rate h ,Anm» I6|l. 

28. A tobacconist buys lOlilids. of tobacco, u7, neat 
SOC. 3111*8 I4ft. at Djd ^P ft payable in 3 months. Belli 
it for lid, hall farthing, payable i« 7 moMths. Tell me 
kow ihoch ^ <;ent^,<^,:9rmuni is gained at that rate? 

Antw. dOf f . • • ' \^ 

SECT. V. 
, 49, Received from Lortdon, ll3oC% of pefiter, cost 
7001 '^s. Fnglish money, the charges here are 101. 6s. 8d. 
at what rate, must 1 stell it a p<.tind to gain 15 ^ cenu 
allowing 12d. in En^gland to m«)ke 13d. in Ireland? 
Ansxtf. \M vfery t>fcar, oi^fcj^^ct l:ffJ^4J|d. 

1. s. d. 
comes 7,65 2 1 
ObiVg^ 10 6 8 

lihble cost '775 8 9 
l^O^i— 15-^^^775 'flf 10 cbme's 116 ^ ^ SI 

•"' «-_ * I m III. . ' l > i Ti l ■ T 

£.891' 15 OJ 

11300 891 IS OJ 1 iliwttf. 18J|^ Jd. 

Z 2 . 30. A 




TSM%\m rnhk-r men {i,^o*i^t»; m 865 ^Hw^i iii'd'^ to M'ft 
gained y*^ ^|p rt^.Ml giviii I »irni»»iii -^hi* weiiiht «f fftth 



1.^ lil/ 164 »od firitl I gain >ft ^ ci|»t» ir|l nvft-huw inar.y 

KiJ stivers the ell j N«. '2. a? t^lU, at IPf »ti¥,^rs tH^, 
fll ; ^*'. :*, (lit elU, at 'ip^ tivcru the e(l,.^ At h<»w mwh-. 
iRUAt I sell it the yard, one with antther to gain QO ^; 
jienL allowing lOj niver^^ for If. tteHiittf, au<i ibat 1 
yards ci^ke 4^1U ? . Antnif, a«: WtS*//?".? 

33. A mercbatu tends ro iRai't^ado^A :h)9 f)iMn« of ba^^ 
jt«r, u?^ n^Cv^t 2^qr8 Iftrfe at l8s. 8'.;^ Ci^t,pa3W tiif 
duty i»nd ottei£,r «haf^€i9 Mt. 0%. lOd. Jbii^ corr<rS[i9nd«nt 
at Barbad|>t^s.ftell&'the butter at 0d, the pQumt, (weight w. 
above) pays for freigl\i, &C. 24j. I7». Id. takea A «^^ ce*>lu^ 
f^r bis. comn^iss-ion ; I deniacKi tU^ lo^s or gai», if. ^PH^ 
^rbadoes is wo^nhbiit i 01)1, fo Ireland?^ '^. 

Charg es.! I : q to .. 
. First cost; .175 0' 

17'5 '2' 19 kt 6t\: the ffc.-.-ig iV 17 Q . 
rhargea • 24- 17 I. . ., ' 

GoiuinUsion. 24 II TO 4, . . . -^ 

the npat procepdft, 4'IW**li, tiZ ■ 

. . . , K^ 8,. d. 

Tile first co$|, 175* . f> 

P/ofit, ^* 16^i "44 5,4 

54^, Sent to itotter<bmi50a'>att ox hides, t^/^neat 400C.y 

2.qrs, r41fe. cost 20s. 4d« ^Cwt.. pakl for duty and oiher*- 

cbarges 15L lQ&.'Si\. whien t^ hides arrivej, ihcy .weigh-. 

t436^7<^^' ^^>4 iny^^orriespondentseik them for IS^guil^, 



4i 
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ders the 100}]^ deducts for freight «nd other charges 650^ 
guilders, 17^ stivers, and for his eommission 2 ^ ceat* 
Now tell me whether I g^fh or l6sb, ifi value each guiU 
derate*.? Amw, \ gtiiw ,90U 16, B^ri:. . : ,: 

35. A merchant senfk to Bourd^au!^ '^00 barrels of beef, 
>rhich^Q08t him 20s. <^ barrel, and 40a,cai»ks of butter, 
wt. neat. 600C. 'iqrs. at 20*,^d. ^ Cwt. pays tor dut/ 

vi^nd other charges 451. 10*5. 6d. the correspondent in 'Boor 
dcaux sells the beef lor J 6 Uvres the barrel, and rhe 
butter fur 20 hvrcs the l60fe(«tf. 67850ft) deducts for 
, charges 1500 Uvres, and 2 ^ ce^nt. for his .con[iinrnisi»ion^ 
Now if the merchant values each livre at Idd. to know whe- 
ther lie gets or loses'? jf^sw. He gaifis tSOK 1 2s, l|d. 

36. A merchant in Ireland sent to l/isbon. 500 harrelii of 
wheat cost 1 J;s. ^ barrel ; . 200 firkins of btitter, iv t» 
HOC, a^rs. Uljt at 1 8s.: 8d. 4J^ Cand 400 tanned ^hides, 
wt. 106J. 3qrs. at Sld..*^. ft piiid for duly and other 
charges 35l. lt»s. Id. and pays premium of insurance of 
0881 at 16 ^ cent. The wheat at L'sbon measured .5000 
alquires, and is sold for 30O rca? the ali^uire ; the butter, 

. tti |d7'arobf8 and 6ft and issoKI at 8d reAS theft the 
^eaUver t|?^4 373 arobes and. 20ft jami selU for 1>0 rea* 
^heftth^ factor pays for duy and other charges, 83'2 
tnil. d2 reas, and cbar«;es for his comm'ssicm 3 ^x-ent^ 
the factor remits the mat proceeds to l^ondon, »t 5s. 6dr 
^ mi)rea, aniK the jijerchaftt in Irelmid* dfawSj it front 
London at^^cedt. ailyance. I tlemand whether he get* 
M loses by t h is cargo ? , /|/3>tv. H e, gftins 1611,; I ^. 6d. 

JVtfft^ Ef«ry> arob«t i^S'ift^. 

ST. A merchant in Ireland sends to OslenA 20}ihd«. of 
tallowj»ti7/. 10 ton, 170. ^i^rs at 3(>1. lOs. 9d. the ton: 
pays for duly and other cijarges 2351. 10s. and fer pt^- 
miom'of ljisuWui6 iJ^I.' 10>. The laltow afr ving at Os«- 
tend, wi» *^43d61b, and the merchant thefe sells vt at tff 
guTlders* the tOOft pays for freight, dury arifl other charges, 
^95 guilders, 10* stivers^ 4 penitipgp, swid reckons for 
his coiitrnission ^ ^p* cent, anri remits the hea p^^oceeds to 
JUon^oii,at 33'^. Q'd. Flemish ^ i. sierliog, and the Iri*h 
Werchaiit f!ria\Xs it frbm-LoiKioh^at 4 '<^ cent.' advance, ^ 
^> know Vvhet tier he gets or lotesi Aung, He loses 32l« 



/' 
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r -- CHAP. X. 

t ■ - ^ 

FELLOWSHIP, 

|T|^HE intent of this Rule is prihcip^Hy ta .diTide the, 
ji gain er'loss .nijide by trade in PartTjer»h!p (wBere the * 
stocks are unequal) proportionably arriong the. partners,. 
wiz, in proportion 'tii» th^jr respectiue stocks. 

Rtiie. ' 

Add all the given stcieks into one. sum, th^n it yrUI be;is^ 
the whole stock" is to the whole gain or fcss^ so is«ach,. 
man's particular. stock, to his. particular gain or loss..; 

Examples, 

1. A and H'buy certain, n^rchandtzes^.aniopntingte. 
fQI. of which A pay« 30l" and'S 501., and they gain by. 
sftid goods 2QJ> Now I would Jcnow each man's ^ shaft, in . 
the profit in proportion toth^.stim he pUts i« Iv 

^ ^»w.A*s7l. 108. B*si2UlQi, ' 
A's stock 30 , 

B';S --'50 

1st Ifi 80 gain .j20 what ^Cuh AntK. 7 -It ' 

Profit ^ 2a 



But since the 't>pcratiop mn^^ ba repeated for every, 
man's share, the work may be often much contraqied j»nil . 
facilitated' ^ apply ing^^ecimals and thereby Ending a V , 
eqmnion multiplier, by which if we ainjtiply e»cb niauV:. 

jt€i|:k, bis gain or loss wi^ be prodliced^.r^ 
1. s. 1. 

.^ dQ gain 20 what .1 * 

S)0)200i0,^ . . 

25 Coinin<>fi:iaiIti|^|l«f,beI«gttegaiqofl\ ^ 
30 50 

.25 .25 



7.51 or 7 10 . , 12.50 or 12;iO«* 



Th^ ^ftpo^^may |m effected by vulgar fractions, thut ; 

i 30.: X SO 



7 20 . 12 10 



• 






Q, A andB hay« ga?ned by- merchnndhBe I8€h A'did^ 
l^ut in 3001. and B 4-v)0U ; I demand each of the>r-; shares - 
QJ^thi^ profit? ' AnsiOy A IBi-^udH \04\. . 

3»^ A ni£;rchiM)i bein^ dtjceaswl, ft is found he ow«i to A 
5001. to B§O0K thougfi be tefl b.inoolr behind bim:: 
lilemand bow. moch «Hcb is to Inive in pFoporiioa W hi» 
(tebt? i4«#u». A 392§., arid B 70- f I •' 

4. A> B and C, frei«5;ht a ship from- the Camrif»«, foi» 
England \vitb 103^ ttinar tef win«, .ol'.uWti- A^hkI 49; B ' 
3^, and C 2i;' tbo niarinefd mei»ting with aM(»rin at jit>a, 
uere const ri^ined for the safety of their iMres, to ca^t 45^ 
tuns thereof overboard rHer^ihe.quc&tioiiio be r<^solv«d is 
how many of tike 4i ton every.pfrticuiaF ine^ chant iia3^. 
lost •according to the rate,of his advenjture ? . * 

Jn^w. A 20, B.J5, aiidC 10 tun.. 

5. A chfipman breaking. owes uQto 4 men thetfollowiiig. 
sums of money, viz,, ^ 

/. f . d," 

A 21 P -6 His wfcoleestti^ is'lifimd to bfe btitj 

B 72 19 3 list. 7s. 6fK what must each have - 

cut 13 9 of\thje sanhe^ arfd what > will jt bo^- 



Te 



Sum 47+ e'h 



t 


' /;» s. 


d. 


Arisu^. An 


$- U' 


9i 


B 


22 16 


- 


• •' C 


35 1« 




ft 




4 
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6- Three vbut(?her§f pay, anooa^tjieini 401. ft)r.a-gr«w ttv-.- 
Cii^i5ure^ iiUo \%uicb ih^^y pyi ^^0/ cojiv*, >» hereof A -had SQr*. 
B IOC., and G .120 ^ how mmh had cacii lo p%y ?■ • . . 

^mpi^ A^ 101 .1 39, 4d. B 131 6s.. 3d- a.iJ«i ^. \&{r . 

7. A father W/t hi$ ei^ta^te of 1Q0.4. afiion<{» 3 a^m^ in- 
such manner ihi)^ for every l2L. that . A K*^*» C Ithaii^iMvel 
S, andX!I,5 ; lio** i».the,estaieio bcj^divided^ . 

-4/MW.^AV share'200K B 3(K;l. C 500L 

8. Four men trivdeMl with a >t<H:lt pf 8001. atid Jthey*. 
gained in 2 years titn.f} twice as much and 4(;|. lyiote;: ^ 
AS stock was f WL fe's 2(i0, C's 300L I.deouajd D> - 
stock, and what each man gained.by, trading? 

Afwuf, :p*s Slock was .IQOU aud. A^gtiio'd 2«7l; B,533, .. 
Ct6l5^.,and.D205U,, 
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0. A, B and C pat ia reonev t^eiher; A put in 20/. 
B and C put in 85 ; they gain\{ 63/. of vvb^ch B took op 
2 2 /. What did A and C gain, and B and C pot :in I 
AnM. A gain'd 1 2/. and C 30/. 
B pot in 25/. and € iO/. 
10- A, B and C put in money together ; A put in 26/. 
B 30/. C a 8um unknown; they gained ^/. C took op i6iL 
what did A and B train, and C put in > 

Amw. A gai»M H/. and B 12/. and C put in 40/. 
11. Two mer^ihants have gained 450/1 of whidh A i^ i€ 
have 3 times as much as B. How much is each lo have } 
Ansti. A 337/. lOr B 1 12/* I0#. 

SOLUrlON. 
It is manifest ffom the qtiestidn that 450/. itf t6 be divi* 
ied in proportion as 3 to I. Therefore 



3 



N 



^450 



<!f 



/. 5. 

Ansto. 337 10 
112 10 



V2, Three pifwons arc to share 600/.; A* is fd have a 
certain sum, B as much again as A, and- C three timea at 
much as B/ 1 demand each man^s part ? 

Answ, A^?!*/. B 133^/. and C 400/;: • 
13. 'Ihree person*;^ have j^ained 1320/.} now when A 
takes 6/. B take* 4/. aud C 2/. I demand how much eaclf 
gets?* Answ, A 660| B ^iOitaod C 220/. 

r4 A, B and C shipped off sundry goods in company 
to have their garhs ut^on'ihe whole in propfin'ion to ihe'r 
input*, r«. A pnlta 86 pieces of sefj^c. valpied at 5/. 10*, 
^ pier e ; B 70 pieces offrrz^, at 4?. ^ piece : and 
Cj 90 pieces of'Sfufi;, at 2/. 10^. C piiil l'h<t\^(i6l ship- 
p'tng on the ; whole '27'/. lOv. and cohsigne^' ftieiij to his 
j[5>rre«p«»t>de«»t at Li-^bon j by-whoge' accduiU cir sales the 
neat proceeds ajTpehr to be 31-16 ftiil. 600 rca*, which he 
remits to G's correspowknt at London ai 5s. 6d:^ miiU 
rea; and C draws on London^ at 7^^ cent. U is re- 
• quiredto- divkle the nc-at arnouni rait&biy aniOng the ad^ 
VcDiufers? 

/.. *. d. 
.* MstV. A 458 '9 wm 
B 291 9 7y;| 
C 262 17 1|^J 

13. A 



15, A fiWp»^Q(f m bwe^?».'i'f be?f \f«r^h SO^ ^, b^t- 
H^njfing tg 6] and 34Q e^^Hn of hmpt ftf his t>wn, w^<^^ 
SlS^VOvjrst. ^i\^- '4Kau, fid, ipQ. ;in4 h wa^ ni^f^t*! 
bstw^po/vliem ift rim pqMal ri^qn^jsiii th^ whvile, the !')>*' 
«r gain tu be di\iiirff4 \\\ pn>pQiiiftn to ^heif patjieuj A 
j/aid SMI. fe HA- \ihup^ o»iihfm, nh.vh j«i U5 t^s itcfc*^ 

neat ^rugi^fJilii nntoBnting Ui I \\^i5 I»vr^s an»^ ^^y bis pnlvr 
i^f'CJB ill ie?m;.n 5p hbd»< Qf wi,n*j, which ^I'^^H ^P livres «^^ 
emi 4cai»Ws of indi./«, ^^'t : gi'os* 207-B%. T4rp S7|^. ^^ 
i^ft>H, ^'2f livre* ^ t^^ neat;, fi'hti) these |/oc»dij arnvo- 
A pay* doiy $nd cnargei on ihem 4C1.1; :K^«. 6|j[i. and af*- 
t^i'wardf ie!U tb« wine at Ql. ^hhd. ami tb« iniiii^o at 
*«..10a. ^tfc. (!^Oft^ »t i5Qura«au\ being 110 here^ 
Am] the ImtanwQ his ci^rreipondent in Bourdeau^ remit* 
to AniJtiTCliini, at 5M. ^ (:ro\ytt, whicK his corcesponi. 
dent at Loniion <ir%\vs for at 35a. Eletnisb «^/ stfH. and 
remlis to hUn here at » j <^ cent* ilecluciing, | **p^cenf>. 
f«r h's ttanimission ; so that it ponies h«re 1941. 6.s. Od« 
/ieat. It is required to (ind what A must pa}-. B for his, 
Rha»e,6f A}t\e neataniouut uC this adviemure/bemg allow -. 
^d 2^ <^^i cent, commission oivtiw sale of tl\e returns, an'*^, 
liv hat ^ach gained ilier^by ? 

^nsw. A must pay B 50Oh whog^ns 901 
•" . ii. gaLis QAU 169» and commission 22i. \9^.7.ii*. 

N, B,, The- follcMU'inj questions usually jwilved by. posi<. 
tion may be mpli^ easily eftkcted by ihe proceeding pro* 
Ulem, v^z. .-. - • 

1 64 Tjie.suni^Gt liijfi^ agi^Sh^Qf A^ B an4 C is 1 5 4^ years; 
fi was a<ord a$ A'aud ^ as old again ;Jahd C tvvjc:? a6 oid 
s^B: 1 demand each. ma n's^^e.^ 

_ By<COosidering ihis^questio**. I,dise,ovjer ihat^Ats age. i»- 
iii proportion 10 B'ji as'l to I J, and 16 G*s a< I to 3.;: 
Tliercfore it is^ r^ijUM*i;^-.to Uivicl? l5> in P»/>P;>J'iioa.to ^^ 
)^, and S, tv:?. ^ ' 



,5 . . .. .". 


- » 


! ; 2ft A'*s age, 
'l{ : 42 B's 

17/ A^. 


5* :,l^>.:;.- 
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17. A gamester loises in 4- lurai of dice lOOabilling*. 
and treb'exl each tarn the sum he put io. How much (Ud 
ht; play for the first and kst time ? ' 

^n<ti;« 4*, and !08«. 

18. Forty yards of drugget and 50 yard« of cl«.th cost 
2Vl. 10*. but every yard of cloth double as luach as 
a yard of dnigj^et: I demand what the drugget cost ^ 
yard ? Annw, 3s. 6d. 

li). Divide 15 into twostich pan«, that tvhen the greater 
n mn'tiplied by 4 and tlie terser by 16, their product mmt 
W equal } Amib, 1 2 ^xii\ S. 

I d?>»covcr that the numbers required must have the 
i«tnie proportion to each other, the ieiis to the grf a^er« at 
4 lo 16, consequently 15 must be divided ialo part:* in pro- 
portion to i and 16, r/z. 3 and 12. 

20. A master hires a journeyman on this condition, that 
he shall have 12d. a day and his diet for every day h^ 
works ; but for every day he doth not work he is to pay 
him 6ii, for his diet. Now on the 30th day they come to 
account, but neither of them receives or pays any money : 
How many days did he work and bow many was lie idle? 

Jinsw. He workci 10 diys and was idle 2(5. 

21. What numbers are they which when added, will 
make 266|, and when one is multiplied by 3 and the othi^r 
fcy 5 the suin shall be equal? An^%», 166* and 100. 



FELLOfTSHlP WITH TIME. 

WHEN stocks continue uni!qua1 time in company , 
so that consideration is ^ade of the time as weit 
%\ stock, thi^ is called Fellowship With Time; tot wbicb 
thia IS the - . 

Rnh. 

Multiply each man's stock by his time> and add the 
prodtic*s into one sum ; then divide the total gain or lost 
in proportion to these products. 

ApplicaiioiK 

1. Suppose two merchants A and B to be partnera i% 
trnilicU, and that A permits his stock of lOOl. to be em- 
ployed in their Joint traifick 3 months, and H his stock of 
501. 8 months, and thev gaia 281* I demand how muck 
hereof belongs t» etch<^ (00 A's 
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m* , . . . lOOA'sStovk 50 B's Slock. 

Multiply by 3 — Time, / & — Time. 

Produce .300 • , 400 

400 



IS 
400 __ l6B'sGain'. 



700 28 ^^^ ^'ww. 12 A's Girii). 



2. Two merchants made a company; A put in 1001 
forfourmonthsj andBputirt 1361. for three mom h», and 
they gam 50/. 1 demand each mai»^ share of ihe orotiu ? 

Amw. A 241. 15^|tS. and B251. 4,VtS. 

3. Three graziers hired a piece of land for 601 lOs 
A put m 5 oxen for 4J months; B put in g oxen for i 
niouths ; and C put in 9 oxen for J months : I demand 
how much each must pay ? 

Jinfiw. AMI. 5si^ B20L and C 2el, 5s. 

4. Three persons have feceired 6651. intt^resi, A had out 
10 40001 for 12 momhs, B 30001. for 15 mombs, and 
C 50Q0I. for 8 months : how much is each man's'tiart of 
the mterest ? jtnsw. A 2401. B 225J. and C 200r 

5. Three persons hired a piece of land for 121. lOs fid 
A put m 20 sheep for 5 days, B put m 16 sheep for 7 
days and C pot in 25 sheep for 4 days: I dt-maiul how 

^mach each must pay f Answ. A 4l. Qi. 3 Ad. B 41 Qs 
1 ItS^. and C 41. Os. 3r%d. * * 

6. Three merchaftts lost by some dealings 451. 10s. A's 
•tock was 1001. tor 64 months, B's stock 1001. for H 
i^ontbs. and Os 1501. for 8| m4mtbs5 what is each man'l 

K 7?*''? ^ ^^^" ^'*'' ^ '*'• ^^''^'- ^^"^ 

7* IVee merchants put in a stock, viz. A puts in the 
1st oi January 1201. until the 2U of March; B puts in 
1761. the 10th of February, until the 12th of April • C 
fuu in 2951. the 2d of February,, ofttil the 25th of Ailril, 
and they gam 8OOI. I want to. know each man's part of 
the gam, allowmg 28 days to the month of Febroarv ? 



CHAP. 



ItufAKfiii JiiAmHle. • «e»fetlf. 

t'ottpound Qtiatitilj-i 

, AiHmhn Afedldl, is when flaVitirt iiie sevei^at qu^hliliel 
<ind rau^s bf diVeri slrtlples pt^opbiledi i^ diStoVfe*" ihe iat« 
tJf* a riiixidr* tj6mp«<ind«d dt thes^ sit!i|ilift9i 

ftiVert riu^mitr. ihpri takihg ihte stwi «f tb^^e i:Ju«mit!e«i 
§nd the ium *of theit* values, saj^, tF thais ftaiil oT quanv* 
ti«i give tliat ftdm of Values what will the quantity \pt%t^ 
ptf&hd) give I , r . 

Jpptiicahohi 

1, Siihpose 15 tjusile:i<^ of ivheai^ ^t 5»i the b^sfieli ^nu 
15 hUfthels oFrVfe, at .Is. Od* '|p' bushel, wfere tnixfed tog^* 
the^ \\'hat is the hit»ah rat^ or pl'lce it tnaj^ be ttrtd fet A 
btl«ljtl, N^ithb'ut !o8Sor gairt. 

" s* di 1. Pi 

t§ feuskeis, at i cortie tb 3 15 
15? ditto, -^---» 5 '6 •'^^ ' ^-•■ '■ ^ 4 ^ 

CttiiF^qtifenti y 2f bush* theit stiiii feorrie *b f *^5 1 ? whai tl 
ikltbr 1 busheH 27 < i- 



Ma*^iB-& 



AnsfWi 4s. 4J1 
Tbft rliasoti of tUs op^i^aliort li martlftist iii itselfi 

iTo />rot^ ikjriitk r/ iAt Wbnk. 

f^ihcj the Vtitbe of ^11 the rrtiktuffe sit the trl^^H t^le I 
Likewise the Value oF each particular qiiantitjr pfopos^d 
fo tie miittJd at it's ^iWrt rM^sj and fcolliect thfe^e paHiciliai' 
Vatiips into btie sutii. if the said sUm is ecjiial to the faltit 4it 
ikil ihc mixtiire before foutidi the v^btk i$ t\g\it^ ai 
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. ^ , .*• ^- s. d. 1. s. 

27 bushels at 4 4 15 budi. at 5 0—3 I S 

3 ' 12 3 6^g 2 

J3 . Totals. ri7 
9 

Come to £. 5 17 

32. Atobacconist m1*eth 36tfe. of tobacco, worth Is. Q^ 
a.pound^ with 12tb*of another sort, at 2s. a j>ouhcI; and 
l«fe. ftt a tWrd sort, at 1«. lod. «^ ij^, ilow may he ^\i 
the mixture ^ ft. ? ^imw. is. 8d. 

3. A Tintner mixeth 31 J gallons of iMalaga sack, worth 
7s. 6d. the gallon, with 18 gallons of Canary, at 6s. yd, 
the gallon; 13^ gallons of sherry, at 5 s. the gallon; and 
27 gallons of white wine, at 4s. 3d. the gallon. ' lis re- 
quired* to find what one gallon of this mixture is worth? 
Ansur. 6s. ^ gallon.. 

4. A druggist has 200ife. of ginger at 6d, the ft. 300}k. 
at 7d. the ft, and 400ft. at Sd. the ft. Now if he iiiix^.g 
them together, what will 1ft. cost? Anm. 7|^d. 

5. iOO casks of butter, ^. 200Cwt. 3qrs. 14ft. at 18s.8d< 
^Care mixed with 150 casks, ^z. 306C. Iqr. 7ft. at2Js. 
4d. <^ C. I demand what IG, of said butter stands him ? 

Answ, i23s. lO-^Jd. 

6. There are melted and .mixed together two sorts of 
silver; one sort is worth 5^ and the other 4s. an ounce.j, 
^d there were 4 ounces of the. first, and 8 ounces of the 
Utter : what is the valuit of one ou|;ice of thrs mixture ? 

Ansuj. 4s.. 4d. 

7. A goldsmith melts 8ft. 5joz. of gold bullion of 14. 
* caracts fine, with 12lb S^oz. of 18 caracts hne. 1 de- 
mand how many cui acts fine this mixture is ? 

Anew. 1 6yVy caracts* 

8. A refiner has I Oft. of gold of 20 caracts fine, and 
roelts it with 1 6ft • of 18 caracts fine. The question is, how 
much alloy must be put to it to make it ^2 caracts fine? 

A a Answ. 

• An ounce of pure goW being reduced into 24 equal par^s, these * 
parts are called caracts : but gold is ofreo mixed with some bas«r metal, 
^bich in the mixture is called the alloy ; and according to the proppr** 
tion of pure gold which is In every ounce, so the mix^n^e is said to be s9 
jnany caractj: fine : Thus, if only 22 caracts of pure ^rold, and two of af- 
'oy, it is 22 caracts fino j if 20 caracts of pure goldand 4 of alloy it is 20 
«*racts fine; if there is no alloy, it is 24 caracts fwe, or pure ^olci. 
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Answ. 'Tis not fine enough by S-^-j caracts^ so do alloy- 
must be put to it but more gold. . 

SECT II. 

ALLIGATION ALTERNATE. 

ALLIGATION Alternate is, when we have the several 
ingredients to be mixed, and the mean rate of the 
mixture given, to find such Quantities of the simples or in. 
grfdients, as being mixed together, shall bear that common 
rate. 

Rule. 

The rates being all of, or reduced to one denonii nation, 
2. Set the rates of the simples in a column under one ano- 
ther, and the mean rate on the left-hand of these. 3. Con- 
nect or link together tbe several simple rates, so that eyery 
one less than the mean be linked to one or more greater 
than it, and every one greater with one or more less. 4. 
Take the difference between the mean rate and that of the 
several siinple«, and write it over against all the simples 
with which that one ^whose difference it is) is linked, then 
the sums of these differences standing against every simple 
rate, are such quantities of the several simples against 
which they stand as answer the question, 

I. When the simple rates do not exceed three, there can 
be but one way of linking them ; because the mixture or 
mean rate must be between the highest and lov^est rate of 
the simples ; else, 'tis plain the mixture would not bear 
that rate, but would be of a greater or lesser rate, as the 
simples were either all of a greater or lesser : So then of 
two timples one will be greater and one less than the mean 
rate, and of three one greater and two less, or two greater 
and one less, which cases can admit but one way of linking. 

Examphs, 

I, How much wheat at 6'*. the bushel, and barley at 
3%. 8d. ^ bushel, will make a mixture that may stand in 
1s.4d. the bushel? 

d. r72v 81 Anno. 6 of wheat, at (Js. 

Mean price 52 1 y v 

i44>'2p3 20 of barley, at Ss. 8d. 
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TkeProqf. 

Questions in this Rule are proved by Alligation Medial^ 
as follows, ~ 

8. 1. >. . 

8 at 6 2 8 

20 al 3 8-3 13 4 . • 

- -t) . 

If 28 6 1 4 i 



£. 4. 4 Proot 



2. How moch tobacco of 74d. the ft. and &Jd, the ft. 
must be mixt so that it wiil stand in 8^d. the ft ^ 
Answ, lift, of 74d. and 1ft. of D|d. / 

' 3. What quantity of sugar at lid. the ft. and 7Jd. the 
. ]b» would knaktt a mixture so that it w«uld stand in lOld, 
the ft* ^ ^/int?. 3ft. at 1 Id.' and ^, at 7^. 

4, How many oa, of silver, of 1 1 oa. fine, and 8 os. fine, 
must be melted together to make the mass or. mixture 9oa« 
fine ? A^mJo* loz. of 1 loz. fine^ and 2oz. of 8 oz, fine. 

n. When one rate is joined to two others, the sum of 
the differences of the said two and the mean rate, will 
be the quantity sought, > at that rate to which the two are 
linked, 

• * 

5. A merchant hath sugar of 5d. IGd. and 12d^^ft. 
How much of each sort must he take that he may sell a 
pound for 8d. 

ft* 

8^ 10*N U3 I 3— 10 Www. 



ft* 
r 5"N {2.4 I 6 at 5 
)l0N) 3 3-10 



6 How much rye, at 4s. ^ bushel, barley at 3s. ^ 
bushel, and oats at 23. ^bushel, will make a mixture 
Svorth 2s. 6d. ^ bushel } 

Answ, 6 bushels of r3'e, 6 bushels of bartey, and 24 
bushels of oats. 

A a2 7. A 



1 
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7. A grocer would mix three sorts of sugar together, 
viz. one sort at lOd. ^ ft. another at 7d. and another 
at 6d. How much of each sort must he take, that the 
whole mixture may be sold for fid. ^ ft. 

Ife. d. 
£ 3 at 10 <^ ft- 
'^nsw.Jsat 7 
t2at 6 

8. A vintner has brandy, at 3, 5, and 6s. the gallon, 
and has a mind to mix a quantity of them together, so that 
it may stand him in 5». 6d. the gallon. I demand how 
many gallons he must take of each sort? 

Answ. 4 at Ss, i at 5s and 3 at 6^. 
III. If the number of simple rates, exceed 3 there may 
be se\fral way^ of linking them, and every way ^rwgt 
dliierent answers; but all giving sUch numbers aa «iH 
answer the thing required. 

Examples, 
D. A merchant would mix wine«, at H, 15, 19 andW*. 
^ dozen, to as the mixture may be worth X8»t whal 
quantity of each m^y be taken? 

This sum may be linked 7 difFerent ways as follow, viz. 
•1 ii, ill. 




• Besides the different answers produced by this diiFerent 
manner ok linking the terms or simple prices, questions ia 
Alli«-ation Alternate (being of that kind Algebraiats term 
unlimiied problems) have an infinite variety of other an- 
Kwers : for any other numbers in proportion lo those found 
by this Rule (as above) will ajaswer the, questions as well 
as those. ^^^ ^ 
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10. A wine merchant has four sorts of wine, viz. of 
20(/. 16d. I2d. and 7d. the quart; how much of each 
sort must he take to sell a quart for lid, } 

Aruw. 6 quarts of 7d. 2 quarts of 12d. 2 quarts of 
\6d. and? quarts of 20d« or otherwise. 

1 1. A goldsmith has gold of 17, IS, 22 and 24 caracts 
fine ; ho VI much most he take of each to make it 2 1 caracts 
fine ? • An9w» 3 caracts of 17, 1 caract of 18, 3 caracts 
ef 22 and 4 of 24 fine. 

L2 A vintner would make a mixture of Malaga worth 
7s. 6d. ^gallon, with Canary at 6s. 96. ^ gallon; 
sherry at 5s. ^ gallon, and white wine at 4s. 3d. <^ 
gallon : what qtiantity of each must he take, that the mix- 
ture may be sold for 6». ^ gallon ? 

^n^w. 12 of Malaga ; 18 of sherry ; 21 Canary ; ^ 
white wipe, or otherwise. 

SECT. UU 
ALLIGATION PARTIAL. ^ 

THE particular rates of the ingredients proposed to be 
mised, the mean rate of the whole mixture, and any 
one of the quantities to be mixed being given, to find how 
much of every one of the other ingredients is requisite to 
compose the mixture* 

13. How much wheat at 5s. the bushel^ must be mixed 
with 12 bushels of rye, at 3s. 6d. .<^ bushel, that the 
whole mixture may bear 4s* 4d. per bti^hel I 

S O L U T I O N. 

First, I find a quantity of . hw. 

wheat, which being ^mixed f 60^10 of wheat, 

will bear the price proposed 52 s f 

vis. 10 bushels of wheat C 42 8 of rye. 

and 8 of ry-e ; but the given 8 » 12 *■ 10 

quantity of rye being 12 10 

bus^iels, I must. find a quan* ■ 

tity of wheat so proportion- 8^120 

.ed to 10 bushels as 12 to 8 ■ _. 

xiz. 8 : 12 : : 10 ; 15, whence Answ. 15 bushel*?* 

appears the, reason of the or 8 — 10 — 12 

A a 5 Rule, 
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Rufe. 

Set doffrn all tHe paftictilani and find their diferenoef, 
Then sajF, As. the 4ifi«ce>Ke. stuanding a^inst the price of 
which the quantity is giv«B> is iq ihe wd giVen <|iiaQdtily, 
eok eai:h other itiiBerence to t^i^uaiitif^ ie«q^Jred« 

\14'. Hoty amda. alloy oiusi be pujk lofeMUiofi of IC^fM* 
floe, to bring it to 7 f ot. ^ve ? Answ- S^ffaz, 

15. How much water must be mix^d witli ^ goJloQfliof 
br»Miy> at ds 5d, th» galloo« to rediiice: it tp .49* 64* 4P' 
gaili n ? y^jsntf. 1 2^ gailon9. 

la. How naucb bratw oi' i44. ^ ft, aiii pewter of I04d. 
tb# ill iiiii^i I nml}i^\v}th5(^^ oi' eo^^f>«jr worth l^dk the 
jfe. ^o that the whole mav staad me in U. the ^r 
4nnv. 2C0t1^..a^ 10f^.a«d 50 aA I4d. 

17. How much gold of 21 and 23 caracts fine> mostb^ 
mixt with 30oz, of 20 caract«, fijle, to bring n to 22 caracts 
fine ? ^«5W. 30 of 5 i and 90' of 23. > 

18. With 60 {jalJons of hrandy at 5s. ^ galloo, I mix 
brandy of 5s. 4d. ^ gallon, and some water; then I find 
it stopd me in 3s. 6d. ^ gallon ; I demaod how inuch 
brandy, and how ranch water I took ^ ^ 

Answ, 60 at 5s. 4^. and74|. i.f watfMT. 

19. How iniich Malaga clC7s. 5d« the gallon, apdsherrj 
of 5s. 2d. the gallon, and white wine at 4s. 2d. the galloQ, 
must be milled with SO gallons of Canary it 6s, 8d. the 
galidn^ j50 that one galloti of the n^ixjMiro m^y JitandtQ 6u 
the gajloo ? jfnsw. 44. gallons at 7.s. 5d» Id gaiiOM at 
5s, 2d. and 34 gallons al:4», 2d. 

20. How much alloy, and how much gold of 21 and 23 
caracts fine, mu&t he put to iOoz, of 20 caracts fine, to 
bring it to IB caracts fine? Answ^. \Q\oz. alloy, SOos. 
of 21, and 30o2. oi 23 caracts ine* 

Hjow is the aho»'e answer proved to be true ? 

SECT. IV. 
ALUGATION TOTAL. 

THE particular ralcs^f all the ingredients proposed ti^ 
be mixed ; and the suni of all their quaotities, wirh 
tiie mean rate of tiiai'sura being given; to find the parii. 
cular t]uaiitities of the mixture. 

RuU. 



/ ^ 
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Rule, / 

Set down all tke particular rates witb tiit mean i»t^ 89 
befovCf and fiad; tlietP diftar«iie«ai aad add te^^ther ail the 
dilTeieaoes intaone suias. tlMti say. As the suiboI' idl the 
d9f}ei?eoeeft: iftiotbe &U4Bi of ail ibe quaimtiea given: So 
lA ev«f|r particular differencei to its particular quantity. 

21. Let it be required to mix wheat aids, tlie bushely 
witb rye «t 56. 6d. the- basfaeh so as that the whole quan- 
tky maji be 2t bufthela, to be- sold for is* 44. a bualMl.! 
What quantity of ead) wust be taJtea to make Ufi the 
mixture ? 



1 



52 ^ ^^ I *^ 
^-^ ^ 42 8 



, Q «, ^^^ Jbisw. 1 5 wheat 

^^'' ^ "^ 8 — 12 barley 

PROOF. 

». 1. s« 
15 at ,5 comes to 5 15 
12 at 3 6—^ 2^ % 



27 —3)5 17- 

9j)I 1|> 



M~BW«.«ww.ai^Ma»i^.« « 



£.^ 4 4: ^bushel 

22* A goldsmith hath 2 sorts of sirver bullion; the otie 
olf ljQNa». anditherother of 5 os fioe, and has a mind^to mix 
ai^. of k^ so that it shaii be 8'oz> fine; I demand hoW 
much o£ each bo must takt^^ .^^im 4^ of 5oz» fine, 
and T-Jf of 10 oz. ine. 

f23. A grecer has ragar of 12A. thetb* ^^ ^ ^i*^* <^^ 
}b. and has a mind to mix a Cwt. of it, so that be may se41 
it at 8d. the }^. I demand how irru<;h of each sort^be must 
lake ? Anm. I624^tb. of 6Jd. and ^1 -rSft- at 12d. 

^4. A refiner has silver of 1 1 ^oz. and of 7 ok. fine, and 
has a mind to make a piece of work )e(]uiring 35x1^. of 
9|oz, fine : How much must he take ef each ? 

Answ. 21*,'jtfe- of U\ oz. fiue, and 13|Jtb. of 7 oz. fine. 

25^ Brandy of 3s. 6d. and 5s. ^d.- the gallon is to be 
mixed, so that ^hkd. of 03 gallons may be sold for 1 21. 12s. 
I demand how many gallons must be taken of each ? 

Amw. 14 gallons of 5*. 9d. and 49 gallons of 33. 6d. 
• 2G. A vintner has 3 sorts of wine, viz. of 24d. 22d. and 
IS'i. the gallon : now he has a mind to mix a cask of 

60 
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60 gallons, so. that he may sell it at 20i. the gallon : how 
much musth« take ofeach? Answ^ 12 at 2\d. 12 at 

^2d, and 36 at 1 S<f. 

27. A goldsmith has 3 sorts 6f stIVer, tie. of II, 8 and 
5ds. fine^ and has a mind to make a piece of work that 
shall weigh lOft. of 9os. fine; how much of each must he 
take ? Ansv>. 5flh. of 1 los. Iine» 2|lb. of 8oz. fine, and 
2|lb. of 5oz. fine. 

28. A cask of 58 gallons is filled, with liquor of 7, 8, 
and lOd. the gallon, and then it stands in 9yi, the gallon ; 
I would> know how many gallons ofeach sort was taken ? 

Ansfw, AO.^js gs^llons of lOd. ^^ gallons of 8^. and 

\BOOK IV. 
EXTRACTIONS, PROGRESSIONS, kc - 

CHAP. I. 
OF THE SSIUARE ROOT. 

IF a Number be multiplied into itself any number of 
Times, the product is called a Power of 'that Number, 
and the Number multiplied in respect of the Product is 
called it« Root> particularly 

' If a Number be multiplied into itself the Product is a 
Square Number, viz. the Square (or second power) of the 
number multiplied, which number is likewise the Square 
Roet of the Product. 

As 4X4=1 6f So 16 is the Square of 4, and 4 the Square 
Root of 16. 

Having the Root given to find the Square thereof, is 
only to find the product of the given number multiplied by 
itself, and thus we coi\siruct. 

A TABLE 

Ofihe Squares of the single Figures, 



Roots I 1 
Squares | 1 



2 I 3 j 4 I 5 I 6 I 7 j 8 I 9 
4 I 9 I 16 I 25 I S6 I 49 j 64 I 81 



This Table being committed to memory, we are to shew 
hew to extract the square root of any number. 

QUES- 
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QUESTIONS. 

^Shiest, What is a &quare number? 
A. That which is produced from the muItipUcaiioo of 
any number into itself, which number is called the root 
vith |^esp«ct to its square, 

d. Repeat the squares of the single figures. 
^. The square of 1 is 1, of 2 is 4f, &c. 
a. How must I extract tl^e square root ? 
jf» By the fdlowio^.ruie. 

First to prepare the square, this do. 

Point off ihe figures two by two : 

IBeneath the last the square next less 

Put ; and its root i' th* quotient place : 

From the last period take the square, 

Then the next lower period there 

To the r«maind«r must be brought; 

Be this a dividend : The quote 
\Doubled mast the divisor be 

To all but units place; then see 

How ofl the greater holds the less, 

That figure must the quote express^ 

And the divisor units toOi 

Then a& in plain Dinision do. 

Thus every period one by one 

AVe manage and the work^is done* 
6. How is the work proved ? ' 

A, By multiplying the root into itself, and adding the 
reinaiockr, if any. 

1. What is the square root of 256 ? Anm, 16, 

2. • 576 ? 

s'. Find the squafe root of ^54'256 > - , 

4. What is the sqtrai-c root of 45 li$4 ? 

5. — 230.97636? 

6. ; — 151321 ? 

7. 14122564? 

8. ^-.- 2985984? 

^. .^.^ . 15437041? 

10. : 2990667969? 

n. ,, ,— 572199960721 ? 

f 2. T9 txtract the J^uare iioot of Fractions. 

A Fractional power may be considered either as aa imnae- 
diale power, i. e. the immediate product of the multiplica. 

tion 
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tion of some fraction 'ioro itself, as |=s|x § ; or as beiDg 
only eqaivalent to some immediate power, as /-==}• 

Find the square root of |4 ^ Answ. ^. 

Find the square root of^^^^rzf^ or ^, &c; 

§ S. To extract tJte Square Root of Surd Numbert, 

Such numbers as have not a perfect root, or are not per- 
fect squares, cubes, &p. are called surd numbers. 

From which definition it is manifest the square root of 
such numbers cannot be found exactly ; but by approxi- 
mation we may come as near the truth as we please, for 
which this is the 

^le. 

Find the root of the given number,, as if it was a per- 
fect square, and Vihen that is done there will be a remain- 
der, to which prefix two cyphers (as the next lower period) 
and so to erery succeeding remainder prefix two cyphers; 
and proceed at every step till one more than half the pro- 
posed number of dec. mal places be obtained (for&ll the 
figures drilling when the cynhert ar« prefixed are decimalu) 
and then the reit may be found by plain JDivtiion, 

The Use e\f the SquxRE-RooT. 

CaJse I. 

To. find a mean proportion betweeo any two givea 
numbers. 

Multiply the two given numbers together, and extract 
the square root of the product, which roots shall be a 
mean proportional sought. 

Mxamplet, 

1 • What is the mean proportional between 4 and 9 ? 

Answ. 6. 
% What is the mean proportional between i6 and S6 ? 

A^sw, 24. 

Case II. 

To find the side of a square equal* in area to any given 
superficies. 

Rulf.^ 

Extract the square root of the given superficies, which 
root will be the SMJe of the square soughf. 

Examphsn 
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Examples, 

3. If the area of a given circle is 4276.5, 1 demand the 
side of a square whose superficial content shall be equal 
thereto? ^ Answ*Q5.S95. 

4. Suppose I have aa elliptical or irregular fish*pond, 
containing in surface 9 acres, 2 roods, 15 perches, and 
would have a square one of the same content; I desire to 
know how many yards each side must be i 

Aruw. 274.2535 yards. 

5. If the content of a given circle be 160, what is the 
aide of a square equal thereto? Ansto, 12.649. 

OtseUL 

Haying the area of a circle, to find the diaxneter. 

Rule, 

As 355 : 452 : : so is the area to the square of the diameter. 

Exafpples, 

6. Required the diameter of a circle that will^comprehendl 
within Hs circumference, the quantity of an acre of land? 

jinsw. 99.91 yards. 

7. In the midst of a meadow well stored with grass^ 
I took just two acres,to tether my ass ; 

How; long must the cord be, that feeding all round. 
He mayn't graze less or more than these two acres of 
Answ, 70.6475 yards. (ground ? 

' Case IV. 
Any two sides of a right-angled triangle, A, B, C being 
given^ to find the remaining side. 




A Base. R 

K The base and perpendicular being given to find the 
hypothenuse. 

Rule, 

Square each side, add the squares together, and the 
square root of thi$ sum gives the hypothenuse required. ^ 

2 If the hypothenuse and one side be^given^ to find the 
•ther side. Rule 
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Rule. 

From the square of the hypothenuse, subtract the 
square of the given side, th* square- root of the remainder 
gives the side required. 

8. A line 27 yards long, will exactly reach from the 
top of a fort, on the opposite bank of a river, known to- 
be 23 yards broad : the height of the wall is required ? 

jdnsw, 14'.142l yards. 

9. Suppose a light-house built on the top of a rock, 
the distance between the place of observaiion and that part 
of the rock level with the eye, and directly under the 
building, is given 310 fathoms; the distance from the top 
of the rock to the place of observation is 423 fathoms ; 
and from the top of the building 425 i the height of tb« 
edifice is required ? Anm. 287 .8 fathom height of the 
rock. 2.93 1 5« ditto height of the light-house. 

JO. Two ships set sail from the same port, one of them 
sail'd due east 50 leagues, the other due north 84 ; How 
far are they asunder J Answ- 97.75 leagues. 

11. The height of an elm, growiag in the middle of a 
circular Island ^0 feet in diameter, plumbs 53 feet, and a 
line, stretched from the top of the tree straight to the 
hither hedge of the water U2 feet; what then is the 
breadth of the nioat, supposing the land on the other side 
the water to be level > Jmw. 83^ feet. 

12. Required the length of a shoar, that being to strut 
1 1 feet from the upright of a buiWing, will support a jamb 
23 feet 10 inches from the ground ? 

Anstu. 26 feet« 9 inches. 

13. A castle wall there was, whose height was found 
To be an hundred leet from th' top to th' ground ; 
Against the wall a ladder stood oprrght. 

Of the same length the castle was in height. 
A waggish youth did the ladder slide, 
^ (The bottom of it) ten feet from the side : 
Now I would know how far the lop did fall, 
By pulling out the ladder from the wall ? 
Answ. 6 inches nearly. 

Cast V. ^ 
Any number of men' being given, to fbrm them into 
square battle, or to find the number of ranks and files. 

Ru/e. 
Extract the square root of the number of men given* 
will gi,ve the number of men either to rantc or file. 
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Example* 

1 4>. A general disposing his arm j into a square battle* 
iiiids he has 237 1 Q ueo : required the number in rank and 
file? Jnsw. 154 men. 

THE EFFECTiS OF UGHT AND HEAT. 

The eilfects er degrees of lights heat and attractioor 
are reciprocally. proportional to the square of. their dis- 
tance from the cenvre Hi hence they are propagated* 

i; Suppose that in a'^room, where two me^, A and 6 
are sittrng* there is a fire, from which A is 3 feet, and B is 
6 feet distsuit : it is required to find how much blotter it is at 
A's seat than at B's ? Answ. A's is 4 times as hot as B's. 

2. Supposing the eartk to be 81 millioiis of milm distant 
from.th« sun*: i would knew at what distance from him 
stnother body must be placed so as to receive light and heat 
double to that of the earth ? Awfux. 57275049 miiiss. 

3. The distance between the earth and sun is accounted 
II millloHspf miles, the distance between Jupiter ond the 
sun V2i' ffiillions of n\\h», the degree of light and heat re- 
ceived by J upiter> compared with that of the earth is re* 
«|uired ? j^nsw. The 8un*s influence on the earthy to t&4 
en the planet Jupiter, is as %^^% to U - 

4» Mercury the nearest of all the plaheia to the sun,' i« 
%bout 32 ivillions of miles fromii'im ; aiaturn is dtstai>t about 
« 777 millions of miles; what propi^ilion is therebetween 
the solar influences on^ these two bodies ? 

Annu. The solar inilueiice on Mercury to that of Sa« 
tprn, \% as 589^ to 1 nearly. 
I 5. Suppose wiUi Dr. Keil> the distajice of the sun t« 
[ he from us J 15 of his diameters: how much hotter is ii 
[ ^hea at the surface qf the sun, than und^r our equator ^ 

Answ. } 3225 degrees hotter. 
The less porous a Body is, tie greater is its Bensily* 
^* The compactness or deusity of the moon is to that of 
^e earth, as 1 32^ is to 100 : what proportion then is there 
between the quantity of matter in the earth and that in the 
uioon, since the earth's diameter is 7970 miles, and thsA of 
ihe moon 2170? Amw. The earth contains 40«117 

utes more matter -than the moon, 

VELOCITIES acquired by hea9ySODll^/aning. 
The velocity acquired ^ heavy bodies falling near the 
urface of the ^artb, is 16J feet in the first secom!^ and a^ 

Bb 161 



f 



' r 



.290 l^tractians. Book IV. 

-164 feet are to the square of one second, or I > so is the 
^ven distance to the square of the seconds required, or, 

. on the contrary, to determine what space a heavy body 

vl^as passed in any time given is. 

By multiplying 16^ the decent of a heavy body in one 
second of time, by as many of the odd numbers beginning 

- from unity* as there are seconds in the given time, viz. 
by 1 for the first, 5 for the second, 5 for the third, 7 for 
the fourth, &c. the «um total JHriil gi? e the-«pace it halii 

.passed^ 

7. Suppose a stone let fall into an abyss should be stop- 
ped at the end of the eleventh second after ^its delivery, 

- what space would it have goee through ? 

iliMw* 1946.083 feet, 
t. A ball descending by the force of gravity, from the 
^ top of a tower, was observed to fall half the way in the 
last second of time: Teqlur'ed^ the tower's height, and the 

V whole time of descent? 

Ansio i ^ ^'^ H ^«®'» tower's height 

' \ 5^f seeoiids, tin^e of descent, . 

9. What is the diiierence between the depth of two 
^ wells, into each of which should a stone be dropped at 

the; same instant, one will meet with the bottom at fix ^ 

V seconds, the other ^t ten ? Angw, 1029.3 feet. 9* 

10. If a stone be I d^* seconds in descending from the 
top of a precipice ^o the bottom, what is the height ttf 

•the same? Amw.lOX^ £at^oms, 1 foot, %\ inches. t^ 
] 1. In what time would a mu^quet ball, (Iroppeil from* 
top of a 6teeple-40O feet high, be at the bottom? 
Afmv, 5 seconds nearly. 
1^. If a hole could be b^red through the centre of the 
.earth, in what time would a heavy body let fall from its 
surface, arrive at its centre? Armo. 1% minuies, ^5' 
-^conds, 33 thirds. 

VIBRATIONS OF PENDULUM*. 

It hath been found by experiment, that a pendulum 3d.2 
inches loag, in our latitude, vibrates 60 times in J minute: 
and that the length of the pendolunvs arc to one Another 
reciprocally, as the fiqojire of the number of their vfbra 
tions ffl&vie in the same space of time. 

1, What ditference is there between the length of a pen 
duluc. that vibrates hail a secom), or 120 ti'^es it a mi 
nute> and another that vwing.^ double secoad^, or 30 tim 
ill a »i«ute? Anm, 147 inches, 

2. What 
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2. What diifisrence will ihete he in the number of vi- 
bratjons made by a pendulum of 6 inches long, and ano- 
Iber of 12 inches long, in an boat's time? 

An^w. 2'll>5.08 tbediflfercnce. 

3. \^bat difierenee is ibere in the length of t(ro pendu«» 
kims, the one swinging 30 tini^s, the other 1 00 times in an 
hour ? Anm, iSfference 42800.4' feet. 

4. Oive the length ol a pendulum that will swing once 
in a third, once in a mimite, once in an hour, once in a 
day? ^risw,\QiQ% inches the length of that which 
vibrates thirds. 

2-/2 niiles, the le»gth of a pendulum which vibrates 
once in a minute* 

80l8i\ niile^, the Tengtb of a pendulum which vi- 
brates once in an hour» 

4618188^$^^ mMeii the Ittitgih of % pendttl«^m which 
▼ibratei once in a day. 



CHAP. II. / 

THE CUBE ROOT. 

A- Namb^r being multiplied intaitself^ and t&e Product -"■ 
j\. again mufltpfied by .the same^ produceth a Cube 
» Number, and the number multiplied is the Cdt^ Root of 
the Product, as 4x4x4 produceth 94, which 64 is t|{e^ 
. Cube of 4> and 4 the Cnbe Root of 64; 

Or if d Square number be multiplied by its Root, the 
product % the Cnbe of that Root, as 10 x 4=s04 the Cube 
of 4. 

Frbro either of which definitions of a Cbbe> it will b# " 
ei&sy to find xh^t (hib^ of every single figure, accOTdiog to ' 
the following. 

TABLE. 



Roots t M ^M I 4 I 5 I I 7 I H^ 
Cabes I 1 I 8 I 27 1 64 | 125^ | 216 | :i4S | ^i^ 



>*Mi^i^->i^ 



9 



729 
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Application, 

Let it be required to extract the cube rool of 157464? 

157'46i'(5i (!) The given number 

125 being pointed over the first and 

— • fourth figures, (2) the last 

7500)32464 Resolrcnd. period is 157, and the next 

— ^— - » cube, is 1^, whose root 3 I 

?»0000 put in the quotient, and the 

i2400 remainder, after 125 is taken 

64 from 157, is 32; to which 

«r -II ■ ■ ■» bringing dawn the next pe- 

32464 Subtrahend riod 464, I get the rcsolvend 

; ■ 52464. (3) the square of 5 is 

25^ which being multiplied by 
50D makes 7500 for a diirisor* (4) Seeking how ofteti i\m 
divisor will go iti the resolverid, 1 find foar timet, which I 
mu for thf naxl qimiiunt figure. (5) 4X7500=10000; 
is'ext the i'juare of 4 isr\(\) x5, the other figure of the 
quotient makes 80, \\hich multiplied by 30 produces 2400, 
and the cube of 4 makes 64, which three numbers being 
added make the subtrahend 32464=:lhe resolvend : So then 
th«t given number is a perfect CHbe whose root is 54 

A^ain, let it bt reiiuired to find the cube root tf 
164566592? 

164'566'592'(548 Tlie said number being 

jl2 7 pointed into periods of three 

figures, and - proceeding as 

7500;39566 HtRe^oiv. before, I get the rewlrenil 

^Obt^Q and its divisor 75(X) 

^ 30000 which will be coiUaiofd 

2400 therein ^ times; but thea 

64 there is not a surplus in the 

' ' resolvend equal to the other 

32464 Subtrahend two numbers to be brought 

" in, for if I take the quotient 

f74800)7 102502 Sod ResoL figure 5, and form a sub- 

^- trahend therewith, ^ th^ 

6998400 Role, it will result 414757 

J0368O which is greater than the re- 
512 sol vend, 

?10259f 
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sot vend ; and^'lhere^re tstnttot be subtracted froln it, as- 
the Htile^ directs, so Irtiust take a Usser ownber fl(^ 4« and 
then I iind the subtrahend S24$4 (a« before) which I tub* 
tract from .|lie ^ e^ol^end. and there remains 7 1Q2| to which 
li brjng dpwn the .iiext periodi and ,({et a new resolvend 
71025!>2» ^ith which.I.groc^d as. with the firsts viz. X 
square 54 which make» 2916, this X 300 produces 
S74800 for a divisor to said resblvend in which it js found 
fr times ;. and 8X87 4^00s6d984O0;. the square of 8» viz. 
64.X'5 4 X3C=5 1^3680, and the cube of 8zr:5l2; these S ' 
numbers added noake the subtrahend 7 10259|mhe resoU 
vend, and every period is brought dowiK ^o 548 is lb* -^ 
eube root of the given number. 

QUESTIONS. 

S</es/. Whatsis a cube number ? 
Answ. A square number multiplied by ai^ root; 
Q, What are the cubes of the single figures? ' 
A. The cube of I is I j the cube of 2, 8; ofS, 27, *Cw **. " ^ 
fi. How must it extract 'the cube root ? 
ii« First let the numbers pointed be 

In periods each of places^ three ; 

Beneath the last the cube next less 

Put; and its root i'th' qiiotient place; > 

The cube then from the period take ; 

Remainder with next period make 

A retoivend :. Then we mu^ see 

This resolvend divided be 

By just 300 times the square - 

€>' th* figures which in (mptieot arc. - 

Next quotient figure sucn must be 

As to «Hbw for numbers three ;\ 

First for the product of the said 

Ficure, by the divisor made ; 

Thatof its sqoare being multiplied 

Cy all the quotient beiide. 

And then by 30 is the second ; 

And let ifs cube the third be reckon'c'^ ^ 

Therr sum must be the subtrahend, 
w Not greater than the resolvend. 

Then from the greater take the least ; 

To the remainder bring the next ' / 

Period 5 and the same way descenc^, 

From point to point unto the end. 

Bb3 Whidi 
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Which done, if t>aght remaia tbeve «ball 
Add treble cyphers for a decimal. 

fi. How ts the work prored * 

A. Maltiply the root or i)uotient into itself; and then 
the product by the sailie root, adiling ihe remainder, (if 
any j to the last product : so diall wt get the giv«tt nuftt- 
bcr if the work is right. ' 

' JSxampks, 

3. What is the cube root of 6 1 41 J5 ? 

4. ' — ' 46656? 

5. —r- 1 463/^3 1 S3? 

«. i 41421736? 

7. : fc-— 67337309712.5? 

. 8. . 70591994728.4? ^ 

4 T6' extract the Cube R^ot qfa Fraction. 

Huk, 

Bring the proposed frartioo to its least terilas, and 
extract the cube root of the numerator for the nume* 
rator, and the cube root of the denominator for the deno- 
minatcr of the root. 

' ^AppUcation. 

{.et it be required to extract the cube root of -f-^ f 

4) 2) 

16 18 I 2 

— ' Anm. f. 



64 
216 



^H 



27 3 



\ 



To extract ihe Cube Root qf Surd Numbers. 

Extract the root of the given surd number ^ the JRule 
before delifered, but M'hen the work is done there will be 
a renaainder ;*to the remainder prefix three cyphers, and 
repeat the process, and so to every succeeding remainder, 
wiitil a root be got sufficiently near, (for it cannot be foinul 
exactly,) and-all the figures arising after the prefixing of 
cyphers are a decimal. 
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, Let it be required to extract the Ctibe root of 1^302548 ^ 

9'302'348'(2I0.3I2, l)C. 

1st Divisor — r — 

1 200) 1 302— first Resolvent 

1200=1200X1 
60!=: Sq. 1x2X30 
l=Cube of 1 



\2Q\ Snbtrahend 

2nd Divisor — ^ 

13230033)4^1348000— sclcofMl Resolreiid 



S9C0OO0OrrDivisorx 3 

5670C— Sq 5X2105(30 
27=:Cobeof3 



3n1 Pirisor- 



3§746727— second Subtrabgrid * 



' J32t)7827Op)l0O|273O0O— third Resol?end 

132678270O=::Di?i8orXl 

63090=:Sq. 1^2103X30 

l=Cubeofl 



1326846791— third Sqbtrahend 
4tli I)i?isor , 

1 32^90888300)274427 209000— fourth Resohcnd . 

2 )538 1776600— fourth Divisor x 2 

- , 2323720— Sq. 2 x 3103 1 X SO, ^-c. 
8 



mmi^ 



265384300328— fourth Subtrahend 



9042908672 Remainder. 



«•-•■ 



1st Divisor is- 

2nd ^ 

3rd 

4lii — . 



120b=Sq, 2X300 

•- 1 3 280000= ^q. 2 1 X 300 
132678270C=Sq. 2103x300 
- _j: ■ _ — =:Sq, 2lOaiX3jO 



25* Eitractiota. Bbok IV. 

THE USE OF THE CUBE ROOT. 

Case I. 

To find the side of a cube that shall be equal in solidity^ 
lo any given solid, as a globe, cylinder, prism, cone, Wr. 

Rule,: 

Extract the cube root of the solid content of the gives- 
body, which root will be the side of the cub^ required. 

Example9» 

1. There is a stone of a cubic form, which contains 
r 21952 solid feet 5 what is the superficial content of one of 

its sides? Answ. 28 feet. 

€aBe II. 

' Having the dimension of any solid body, to find tbe- 
dlimensions of another similar solid, that shtli be any num* 
ber of times greater orjessthan the solid given. 

Ruk, 

Multiply the cube of each siJie by the difference bptweeip 
the solid given and ihat required, if greater (or divide by. 
the difference if less) than the solid given ; then extract th« 
cube root of each product or quoiieut, which will give tho 
dimensions of the solid required. 

ExawpUu 

2. Suppose the length of a ^hip*s keel W Be 125 /teet,- 
the breadth of the midshrp beam 25 feet, and the depths 
of the hold 15 feet; I deiiniind the dimensions of another 
ship of the same form, that will carry three times the 
burthen ? 

r Length of the keel , ' 1 80.28 feet. 

4nsfU). < preadth of the beam, 3^.05 

(Depth of the holtt, 21.63 -^ 

.3. Again, 1 demand the dimensions of another ship of 
the same form, .that sIihII be only half the burthen of thai 
whose dimenisions are given as above ? 

i Length of the keel, 99.21 feet. 
Anw:* < Bieadth of the beatn, 1984 
{Depth of the hold, 11,9- 

Cast 
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Case III. 

Having the dimension and capacity oC a solid, to find 
the dime^nsions of a similar solid of a ditlerent capacity* 

Rule. 

Like solids are in triplicate proportion to their homo- 
-logoas ^ides, therefore it will be as the cube of a dimen- 
sion : is to its given weight : i so is the cube: of any like 
diinensioiy to the weight sought. 

Examples. 

4. If a ship of SOD tons burthen be 75 feet long in the 
l^eel, I denaand the burthen of another ship, whose keel 
is 100 feet long ? Jnm» 7 1 M 1 1 tons. 

5. Suppose a ball of 4 inches diameter weighs 16lb. I 
deitmnd th^ diameter of another that weighs 1141b. \ 

i^/t^u^. 7.4 inches* 

To find two mean proportionals between two given 
sumbers. 

Huh. , 

Divide th« greater extreme by the kss, and the cuht 
root of the qjiotien*, multiplied by the iess extreme, gives 
the lesser mean ; multiply the said cube root by the lesser 
mean, and. the product will be the greater mean propor- 
tional. 

Etamples, 
0. What are, the two mean proportionals between 7 
andlSp? ^wsw. 21 aadea. 

7. Find two mean proportionals between 4 and 256 ? 
Anm, 16 and 64. 

CHA-P.^ III. 
ARlTUyfETlCAL PJIOPORTION. 

ANY riink of numbers encreasing one above another 
by a common Excess, as 1,2. 3, 4, 5, &c. which ex^ 
oe^d each other by 1 ; or 2, 4 6, 8» 10,.&c I, S, 3, 7, 9, 
&c. whose common Excess is 2 ; or contrariwise diecreasing 
by a common Difference, as 5, 4, 3, 2, 1 ; 10, 8,^ 6, 4, 2, 
are said to be in Aritlimetlcal Progression* 

. The 
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The numbers which form an Arithmetical Progression 
are called Tci-ms of the Progression, and the number where- 
by the iatter term exceeds or is deficient of the former is 
called the Common Difference, 

Bs'i, 4, 6, 8, 10, these nambers are the terms, and 2 
the common difference. 

From the infinity of number, it is easy to conceive that 
an increasing Arithmetical progression jiiay be infttiitely 
continued ; but a decreasing progression cannot be con- 
tnued further than till the last term becomes less4.han the 
6omnion d«ilerence. . 

Numbers in Arithmetical progression have sundry pe- 
culiar pro(}ertie8, of wliich are the following. 

Propontion 1« 

.. » 

Tri any increasing series, if the first tertii be added to- 
the product of the common difference rouliiplied by the- 
Dumber of terms less 1, the sum will be the laat term: 
And in a decreasing series if Hbe laid product be subtracted 
from the first term, the remainder will be the lasl tWBdb 

Proposition 2. 

If three numbers are in Arithmetical progression, the 
suniof the two extremes will be double the mean. 

Estample. 
UQ; 3, 4, 2 + 4 = 6 and 3 + 5 = t? 
4, 6, 8, 4 + 8 = 12 and 6 +-^ == ^2 
4, 3, 2, 44.2 = 6, &c. 

Proposition 3: 
If four numbers be in Arithmetical pregr^ssibn, the 
sum of the means is equal to the sum of the extremes. 

Example. | J' J J 1 1 2+8=r!0 and.4+6=:10 

Problem I. 

Having two or more numbers in' Arithra^eticalprogres- 
won, none less than the common differ^nee, to continue 
the progression upwards and downwards. . 

Subtract the less from the greater, and thereby find tw 

common diBbrence, which add to the greater and st/btraet 

from the k<s, and so will two extreme terms be found r 

of which extremes the less being dimmished and tHe greater 

encreatfed by the same common diflference, we get two 

other 
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other extreme terms, and jthua we .may cafitinuo the pro- 
gression upwards as far as we plea&e, «ind downwards till 
we &»d a 'iiumkwr kss thaa the 'tommon difteretice^ which 
is the first term of* an eDcreasiDg progression. > 

JSxfu^ple, Let 8 and H> be given, and let it be required 
to eontinue the .progression both w^ys. fy dedaetiog 8 
from 10 we find the.common differeuce .2, .whence w^get 
•this progression ; 

0, 2, 4, 6, [8, 10,] 13, U. 16, 18. 
^ ' Proposition 4. 

In any Arithmetical progression whose number of term« 
16 odd, the mean or middle term being doubled, is equal 
to the sum of any two terms equaUy distant therefrom:: 
and if the number off terms "beeven, the sum of the means 
or two middle terms is equal to the sum of any two terms 
equally distant therefrom. 

jEHample. In 1. 3, 5, 7, §, 11, 13. 7 + 7 = H and 
5 + 9; 3 + 11^ 1+I3each=:14. 

iXgain, 1, 3. 5, 7. g, II, 13, 15, 7 + 9~16aad 
5+11; 3 + 13; 1 4-15 each=16. 

Co)\ Hence if any two numbers be added, and their 
sum halvecf, that half is an Arithmetical mean /between 
t^e si^id iwQ nuitib^ra. ' 

In an Arithmetical .progression these five thii^s are 
more especially to be noted; (1 ) the -first term j (2) the 
lastterjQfi; (3) the common dilfereiice; (4) the number of 
terms; (5) the sum of the series; any three of which 
being given the rest may be foupd, which admits of 21 
problems, but the following 3 seeming principally useful 
in Arithmetic, for brevity sake we confine ourselvea 
thereto. * • 

JProblem 11. 
Having the first term, the common diiFerence and num* 
ber of terms, to find the last term. 

Rule. 
Multiply the number of terms less I ]^y the common 
^ifierence, and to that product add the first term, the sitpi 
is the last term required. 

Exaiuplc^ 
Let I be the first term, 2 the common difference, »nd 
1 1 the last term ; 2 X 10 (=20) + 1 1= 2 1 last term. . 

Cor. If the first term be rr common diflerence, th<in thi; 
first term multiplied by the number of terms will produce 
the last. 

Problem 
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Problem III. 

Having the first term, the lail terra, and the numbef 
of terms, to fuiU itie sum of the series. 

Rule. , 

Adil Ihe first and last terms together, and multiply half 

the sum by the number of terms, or the uhole sum by half 

the number of terms, and the product is the sum of the 

series. 

Example, 

Let the fir>t term be I ; the last 21, and number of 
terms 1 1 ; then. 
1+21=22 whose I. 3, 5, 7,,P, 11, 43, 15, 17, 19> 2J, 

half is 1 1 X 11 = 

121 sum of ihe series; or I + 19 =20 X 5 half the num* 

ber of terms) 100 the sum of the series of 10 lermn. 

Problem IV. 

Having given the fir^t term, common difference and 
number of terms, to find ttie sum. 

Rule. 

First find the last term by Prob, 2. and then the sum bv 
Prob. 3. 

Exorffples. 

1. How many strokes doth a regular clock strike Ux st 
natural day, or 24* hours ? Answ, 156. 

For at one o'clock it strikes 1, at two* 2, &c. so it is re. 
quired to find the sum of an Arithmetical progression 1, 
2, 3, &c. up to 12, where \Ve have 1 the first term, I 
common difference ; the number of terms 12, whence 
the last term is found to be 12. So then 1 -j- l^n: 
15 -)- 6 half the number of terms prodnceth 7B the nunr« 
ber of .strokes in the first 12 hours, which being doubUd 
gives 150 in 24 hours. 

2. A man buys 17 yards of kersey : for t>ie first yard 
be gave 2 shillings ; for the last 10s. the price of each yard 
encreasing in an Arithmetical progression; bow much did 
the whole amount to ? ^>wu) 51. 3s. 

3. How many strokes doth the clocks of Venice (which 
go on to be 2 k o'clock) strike in the compass of a natural 
day? Anm. 300. 

4. The 
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4. The Tength ©f my garden is 94 f«ct ; nowif e^ffs be 
laid along the pavement I foot asunder, aad be fetched up 
Singly to a basket, removed one foot from the last ; How 
mnch ground must he traverse that does it ? 

Ansfw. J mile, 5 furlongs, 21 poles, 3 J feet English 
• 5. A merchant hires a clerk by covenant 14 years, to 
give him il. the first year, and raise his salary 40s. a year 
dorwig the term i The question is, ta» discover how much 
he paid him one year with another on an averase^ 

^6. Supposing a press gang having a warrant to press for 
30 days, press the first day 300 men, and every succeeding 
day 10 more than the former ; bow many men will ihev 
raise in the SQ days ? Answ^ 1335, ^ 

By these problems likewise may the qqestions relating 
to annuities m arrear be more readily solved : pacre 226 
For the several yearly or halt yearly interests fSrm an 
Arithmetical Progression, of which the last interest due 
may be taken as the first term and common difference and 
the namber of years or half years, &c. less I, the liom- 
b«r of terms, because there is no intei-est due upon the laat 
payment, as being only now due. 

Example^ 

If an annuity of 701. be forborne years, what will Jh- 

due at the end of >hat term for principal and interest there- 

fki interest bemg computed for every annuity from the timi^ 

u became due. at 5 ^ cent. ^ annum simple interestT 

OPERATION; 



iCto— 5-^70 3 10 first term, 

'S 4 




rt last term. 



— — 17 lOsumoffirstandlast. 

10(00 2 half number of terms. 



£,3 10 a year's int. 35 Q amount of interest, 

70 x ^5z=i%50 O amount of the aamifty. 
^ns w. 39 5 

^ Cc If 
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If 701. annuity, payable by qaaiterly payments, were 
unpaid 5 yean, ^vhal will it amount to in that time, simple 
iatenest bein; computed at 5 ^ cent.? jinm. 3911. lis. 3d. 



"*■*■ 



CHAP- IV. 

GEOMETRICAL PROGRESSION. 

WHEN a Rank or Series of Numbers do either- en* 
crease by qi$0 common Moltiplier, or decrease by 
one contraon Diviswj thoy are said to be in Geometrical 
jProgressipn, or Geometrical Proportion cadtinui^. 

J. C 2, 4, 8, \6j S2, 64, bere 2 is a com. multiplier, 

(64, 32, 16, 8, 4, ?, •; 2 is a com, divisor, 

2, 6, 18, 54, 162,^ 3 common multiplier, 

162, 54, 18, 6, ?,• ■ ■ !' ' 3 common divisor. 
The common Multipiijer or Divisor is commonly termed 
the Ratio of the Progression* 

Prop^Uion 1. 

Any three numbers in geometrical progression will 
form an analogy, by making the consequent of the for* 
mer ratio the antecedent of tjie latter. 

As the nu^nbers^, 4, 8, will form this analogy t:4::4:8. 

Cor. 1. If three numbers be in geometrical progressieo, 
the product of the extreme^* multiplied into each other is 
equal to the square of the mean. 

Cor. 2. If the product of two numbers be equal to the 
Square of a third, these numbers are in geometrical pro- 
gression. 

Problem I, 

Having two numbers to find a mean pro43ortional be- 
tween them. 

Multiply the two nombersanto each other, and extract 
the square root of the product. 

Find a mean proportional between 4 aud 9 f Anno, 6. 

VVhat is the mean proportional between 4 and 64 ? 
Aruw» 16. 

Proposition 2, 

Any four numbers in geometrical progression will form 
pn analogy or proportion. 

As 2, 4, $, 16, 2 : 4 :: 8 : 10, vhich is manifest. 

Cor, Therefore, if four numbers be in geometrical pro- 
gression, the product of the means will be equal to the 
product of the «»xtrem^s. 

Propontion 



Chap. IV. 6€ometrical Progression. id 

m 

Proposition S. 

In any geometrical progression the product of the two 
extremes, is equal to the product of any two terms equally 
distant from the two extremes. 

3, 6, 12, 24., 4&. 96, 
3, 6, 12, 24. 48, 9^^ 1Q2, 
As 3X96=283 antl 6 x 48=288, &c. 
tf ovef a geometrical progres^oo beginning with uaity,- 
we place 1 over the second tenn and so procejed. orderly 
accordtiig to the natural progression of numbers, via. 
0*1234 5 6 7 8 Indices. 
1, 2, 4, 8, 16, 32, 64, 128, 256, Powers, 
The numbers 1, 2» 3, &c. wiU express what power of 
the ratio the term is over which it stands, and are there- 
fore called indices or exponeaisof the power. 

If the first term given be the ratio, then every succeed- 

' ing term is the saAnne power of the ratio as the order of its 

place, or the index of the power will denote both the 

power and order of the place, for i must be placed over 

the first term, 2 over the seconc', ^c, 

12 3 4 5 6 7 Indices. 
2, 4, 8, 16, 32, 64, 128, Powers. .< 

Proposition 4. 

In any geometrical progression beginning witli unity, 
(if the indices be supposed placed over the terms of the 
proglession) there will be this coherence or relation be- 
jtween the powers and their indices^ viz. Tlie sum of the 
indices of any two powers, or terms of the progression ;yill 
"be the index of the- product of the said two terpos^ and if 
the index of any term be doubled, its double will be the 
index of the square of satd term in the said progression. 
042345 6 78 
J, 2, 4, 8, 16, 32 64, 128^ 256, Powers. 
As 34-5=r8 and 8X32s:266, Likewsse 4+438 and 
lb X 16=5250, &c. 

Proposition 5. 

. In a geometrical progce^ion not proceeding from unity>, 
if I any term be squared, and the square be divided by the 
first or least leriu^ the quotient gives a term of the same, 
progression doubly distant from the first. 

C c 2 1 
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12 3 4-567 % 
3, 6, 42 2*. 48. 96, 192, 384, 768. 

48X^^8 

=768 

0123456 7 8 
1, 2, 4, 8, 16, 32^ 64, 128, 256* 

Proposition 6. 
IiIh any geometrical progression not proceeding from 
unity, ii* any two terms be muittplied together, and th«^ 
product divided by 4 the fir^t or least term, the quotient will 
be equal to that term denoted by the sum of th« exponents 
of the other two* 

3 5 
24X^)6 8 
As ia the last progression ■ ■ =763 

3 

Proposition 7» 
Ib any geometrical progression, as any one of the ante- 
cedents is to its consequeiH,'so is the sum of all the antece^ 
dents to the sum of all the consequents, 

2. 4 8, 16, 32, 64, &c. 
2:4:: 2+4+8-f 16-j 32(62)1+8+16+32+64(124) 

Problem 11. 

To continue a Keometiical progression upwards, 'or 
downwards. 

. ]. Upwards ; divide any consequent given by its ante- 
cedent, and the quotient will be the ratio, whereby multU 
ply the consequent. and the product will betbe next term, 
which being again multiplied by the ratijD, will produce 
a new term, and so on, and it is continued downwards by 
dividing each greater term by the ratio, 

^ ^ Problem III, 

To find any assigned term of a geometrical progresj&ion 
proceeding from unity without producing all the tf rms. 

Continue the progresj^ion from unity to the sixth term 
whose index is 5, square this sixth term, and it producer 
that whose ipdex is I Q, which being likewise squared. Us 
square will be the term whose index is 20; and ^'rom thoe 
terms we may easijy find all others whose indexes are de« 
cades or even tens, viz. 20+10=30; 2a+20~40, and 

40 -f 
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4O-f-]0rz:5(>> <6tc. and from them any oiber whatever* For 
the units are either greater or not greSter than 5 ; if not 
greater, fnalttpl3r the term last foand by the term whose 
index denotes the distance of the assigned terra from that 
la!it found ; and if greater, mnltiplv nrst by the term un- 
der 5, and then by the surplus oi the units or index of 
the assigned term above 5* 

Application, 

Let it be required to find the '43rd term of a geometdeal, 
progression, beginning with unity whose ratio is 2? 

' The progression being con- 

12 3-45 6 .7 tinned to the 5th place 32, 
1, 2, 4, 8, 10,32,64; 128, whose index is 5, 32x32= 

1024> which will be doubly 
distant from unity, viz. the 11th term of the progression, 
whose index is lO. Again, 1024 x ]024 produces 1048576 
the 21st, which being again multiplied by itself, will pro- 
duce that term^ whose index Is 40, viz. the 41st; but it is 
proposed to find the 43rd, viz that whose indexis 42, and 
40-j-2=42; wherefore multiply the jast found niHjhber 
which is 1099511627776 by 4, the number whose index is 
2> and so we gel the 43rd term required, 439804651 1104. 

ProblctH IV. 

To find any assigned term of a geon»etricaI progression 
not beginning with unity, without producing all the terms. 

Proceed directly as in the last problem, only observe to 
divide every product by the first term. 

Apphicaticn. 

Let^ it be required to find the 26th term of a geometrical 
progression whose first term is 2 and ratio 3 ? 

I continue the progression to 
the sixth place, which being 12 3 4 5 
squared, and the product divided 2, 6, 1 8, 54, 162, 486^ 
by the first term 2, the resalt is 

118098 whose index is 10 ; t|iis being again squared, and 
the product dividefd by 2, produces 6,973.5(^8,802^, ^ho^e 
index is $0,.and tbts last being multiplied by 486 ^nd divi- 
ded by 2, produces I,d94,577,218,8d6, whose index is 2S^ 
which is the 26th term. 

Problem V. 

To find the siun of any geometrical progression. 

Cc 3 If 
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If the last or greatest term be not given, let.it be foood - 
by Prob. 3 or 4, then subtract the least from the greatest : 
divide the remainder by the ratio of the progression less 
1^ and to the quotient add the greatest or last term. 

Application. 
Let it be required to find the sum of the following pro- 
gression, 1, 3, 9, 27, 81, 243, 729 f 

From 729 the greatest. 
, Ta^ke 1 the leai»t. 

Ratio3— 1=>2>72& 

364 Qu.otiept. 
729 

109$ (093 

QUESTIONS. 
1. A man bought a horse and was to give a farthing for 
Ibe first nail, 2 for the second, 4 for the third, &c. in geome- 
trical progressioia. The number of nails wa/ to be 7 in 
each shoe, viz* 2& nails in all : What must be paid fur the 
bor8«? -dngw. 279620L 5s« 3^d. 
12 3 4 5 

Ist 1,2,4,8, 16, 32. (^ Prob. 3;) the last er 

28th term will be found to be 1 S4217728 

Subtract I 

Then ratio— 1—1 which 13V217727 
ditvides not, therefore add 134217728 the gr. 

'• " ' ' ' ^ 
4)268435455 

19)67108863 J 

2|0)5592*e|5 5 

■ ■ I ' 

^- 279620 5 3» 

2. A merchant sold 15 yards of sattm ; the first for U. 
the second for 2#« the third for 4#. the fourth for 8s. tde- 
ms^nd the price of the 45 yards ? -Answ* J 638/. 7s. 

3. A draper sold 20 yards of superfine cloth ; the first 
yard for Sd. the second for Od. the third for ,27 J. &c. ia ^ 
triple proportion geometrical. I demand the price of tlie 
cloth i Aruw. 21792402/. lOt. 

4.A 
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• 4. A goldsmith sold Itb* of gold at a fknhicig for the 
first ounce, a pen!|y for the second, 4d. for the third, &c. 
iti quadruple proportion geometrical, 1 demand what he 

.sold the whole for, aUo how much he gained by the salo 

thereof, supposing he gave for it 4l. ^ oufice ? 

' 5 Resold it for 5825L 8.^. 5^(1, 

^nm. .\And.gain'd 57771. 8s. SJd. '\ 

* 5. A'cunntRg Servant agreed with a tpaiter (unskilied in 

numbers) to serve him 1 1 years, without any other re- 

' ward for his service but the produce of 1 whea^«corn 'for 
the first year ; and that prociuct to be sow*d the second 
year, and so on from year to year until the end of the time, 
allowing the increase to be but in a tenfold proportion ; 
that'7680 whtat corns make a pint, and is sold at Ss. ^ 
bushel? -^nnw. 339081. 8s. i^d. 

6. A thresher work*d 20 days at a farmer'*, and re« 
ceived for the first day's work 4 barley, corns, for the se- 

' cond 12 barley.corns, for the third 36 barley .corns, and 
8o on in triple propottion geometrical. 1 demand what 
the 20 day's labour came to, supposing the pint to contaiit 
7680 corns, and the whole quantitjr to be sold, at 2s. 6d« 
^y bushel > Answ, 17731 7s. 6d. rejecting remainders. 

7. A merchant sold 3Q yards of fine velvet trimmed 
with gold Tery curiously, nt 2 pins for the first yard, 6 
|>ins for the second, 18 pins for thethird, &c. in triple pro* 
'portion geometrical. I d^and how much the velvet 
produced when the pins were afterwards sold at an hun« 
dred for a farthing ; also, whether the said merchant 
gain*d or lost by the sale thereof, and how much, suppo* 
ting the said velvet to have been bought at 501. <^ yard \ 

'^ 5 '^^^ ^®^^^' produced 214469D2921. \ 3$. Ojd. 

• X The merchant gained 214I^J^7792I. 13s. 0|d. 

CHAP. V. 
COMPOUND JNTFsREST. 

WHAT Compound interest is, is already signified, 
which see p. 212. 
From whict^ it follows^ that if any sum, as 100 pound, 
be lent out, suppose at 5 ^ cen^. and that the interest be 
not paid at the year's end, there will arise a nevv principal 
t)f lOol. on which interest must be paid the second year, 
»%d if it mos on a third year, then the principal for the 
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third 5*car will be I05i. together with a year's interest of 
lOSI.-i. e. nol. 5s. &c. 

This being-well cotysidered, will point out a method foe 
finding the amount of any sum for any nomber of years^ 
at eoni pound interest. As for 

Example* 

I, What will 5001. amount to in 3 years^ at 8 ^ cent, 
iaterest upon interest? 

I. If 100 : 108 ; : 500.: 540 amt. of 1st year/ 

100 : 108 : : 540 : 583 4s. -2d. year, 

/. *•. /. #. d. ' 
100 : 108 : : 583 4 : 629 17 1 ^^ 3d year requir. 

Or, 
1 : 1.08;: 500; 540 
1 : 1.08 : : 540 : 583 2 

: : 583.2 : 629.856. 
Which -amounts 54a>583.2. 629.856/ being produced from 
500 b J the continual multiplication thereof by 1.08 the 
pirincipal and several amounts are in a .geometrical pro- 
gression, (viz. 500, 540,583.2, 629.856) whose ratie i« 
the ^amount of 11. for a year> viz. here 1.08, and the 
ti umber of year's are continually indexes of the teitns. 
Likewise. 

. If the amount of II. for any number of years be mul- 
tiplied by any given principal, the product will be t^he 
amount of that principal for the same time. > 
From which consideration we draw the. following 

Rule. 
Find the amount of ll. for the givea time (which is to 
find a term in the geometrical progression from 1. whose 
index is the number of years given^ and multiply that 
amount of J 1. by the principal given. 

Thus the foregoing example may be done as follows : ^ 
12 3 * 

1, 1.08 IMe^^, K25d712 

5 [00 
■I , 

£.Q29.S560[0O 

629 17 , 1* 

• r 

Note. It will be sulBcient to keep 5 or 6 decimal places 
eoBtplete, how many terms soever may be required. 

2. How 
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2. How much will S201. amount to at 5 <^ cent, in 10 
years^ at compound interest ? 

1 2.3 

1, 1.05, 1.1025, 1.1576*25 

52011 



1.15762.5X1.1025 = 1.27 62 80=15 th term. 

S26T21 



1.628S97=l0thtenn. 

320 * 



521.27040 



^.521 4 li;. 



At 5 <^ cent the continual multiplier is lOSrrl-rS^ 
"52=^1 1^* wherefoi e I X ^ •05=: 1 .05 second term, and 1 . 05' 
multipited by 1.05 or l-^ = third term. But thii i» done 
when -sV of 1.05 is added 4o itself, and so continually ad* 
ding to every new term ,V> of itself prod t^ces the aexi suc- 
ceeding term as follows, viz. 



•1 ■. . . 
i'tOp5 
— , — -Year. 

.0525 



1.1025 2 

^'^ .055715 



1. J 57 025— 3 



' .05X^81 



1.215506—4 
||, .060775 

II p II 1 1 ■ 

1.276281—5 

But 1.06 (the amount of l). at 6 <^ cent.) zz 1.05 + 

m =: 1 :f»B + -j^^ or 1 + ,'5 + y «^* V^. Tlierefore 

l.Od . 
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1.06— -1 Or, KOa ^ 

iU .053 1 06 ^ 

4-4 106 

U : 636 

1.126W.2 106 

4.011236 M236 

^ - 1.06 



J.19IOI6*— 3, &c. 



67416 
11236 



1.191016 
By which tnethods we may construct Tables of the 
amount of ll. at 5 a«ci 6, (or any other rate) ^ cent. 
which being done, the amount of any sum for any time 
at compound interest is fouud by multiplying the tabular 
number by the principal giTen* 

QUESTIONS. 
J. What sum will 450i. amount to i« 3 years at 5 ^ 
«enL ^ annum? Answ. t)Q<A. Itts. 7id. 

2. WlMrt will 2561. lOi. amount to in? yesrs^at 6.^ 
cent ^ annum ? compound interest. 

Ansfw. 3^51. 13s. 7^ 

3. What will 1361. 15s. .6d. be augmented to, bein|f 
forborne 20 years, at 6 <^ cent ^ annum ? 

Anm. 4381. 13s. U'd. 

4. What sum will 5001. amount to in 4 years, at 4$ 
^ cent. ^ annum, compound interest? 

Atuw. 5961. 5s. 2|d. 

S E C T. II. 

*Qf Annuities or Pensions in arrear, cotNptUed a/ Compound 

Iikterest. 
To find the amount of an annuity or pension in arrear 
compound interest. 

Jtule, 
Find the amount of the given yearly sum at compound 
interest, for the given years less 1, vvhich will be the last 
term of a geometrical progression, of which the given sum 
is the first. Then find the sum of that progression, and it 
is the amount of the aunijity required. 

Otherwise. 
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Otherwise, 

Find the amount of 11. ^t compoand laterest for the 
given years less 1 . Then find the sum of that progression^ 
whose first term' is 1, and last term the said amoui^tf and 
multiply the said sum by the given ittnuity. 

Example, 
Suppose an annuity of 3201; be 110 years in arrtar, it 
is required ,to find what is now due, compound interest be* 
ing allowed on every payment^ at 5 ^^ cent. <^ annum ? 

First Method. By 2d Rale. 

52 1 .247 last Term. 1 .628817 

320, 



1 
« 



.05)201 .247040 .05)0.628897 



4024,9408 12.57794 

521.247 ' 1.628897 



4546.1878 14.206837 

3iO 



.<£.4546 3 Si 



28413674 
426205U 

£.4*46.18784 

QUESTIONS. 
2.. An annuity of 201. ^ annum is forborne 7 years^ 
what is then due at 6 ^ cent, compound interest ? 
jinsw, 1671. 17s. 64d. n 

3. If 301. ^ annum, yearly tent be forborne 9 years ; 
what will it amount to at 6 ^ cent. <^ annum compeiund 
interest? -^tww. 3441. 14s. O^d. 

4. Suppose a person who had an annuity of 201. suffer- 
ed it to be in arrear for 15 years, what bad he then to 
receive ; compound interest being computed at 6 ^ cent." 
'^ annum ? Answ. 4651, 10s. 44d, - 

SECT. III. 
Of Rebate at Compound Interest. 

Rule. 
Find the amount of ll. lor the given time at the given 
rate, and divide the given sum to be rebated thereby, the 
quotient will be the sum to be paid down. 

Examples. 
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Exampln, 
What, ready money ought to be paid down for a debt 
rfdSJ^i. 47s. lid. due 3 years hence, discouat'ak B ^, 
eeot. ^ aanam, coqapound ioteresU , 

1.259712) 629.856000(5001. Jvm. 
6298560 
«. Suppose 521K 4s. lJ|d, were to fall due 10 years 
hence, how much ought to be paid now lo iuU satisfactoa 
for it, discount being allowed at 5 ^ cent. ^ anauiD, 
compound interest? Anm.Vl^V ,^. , a. 

3 A legacy ©f 520'.^ 18s. 7jd. is left to be paid lo 4 
year's time ; l)Ut the Exectitor is wiHing to pay it at the 
exfpiratibu of 1 year, upon being allowed discount at com- 
pound interest at 5 ^ cent wbich being agreed to^ 
what must he pay ? Atis^, 4501. 

SECT. IV. 
Of the present, JVorih (/Annuities; and qf Leases ik 

Rctci'sion, 

Rule. 

Find the prese«t worth of the first ati4 J^^t year's 
minuitv, ^^ hich are the greatest and least terms of a geome- 
trical progTession : Then find the sum of that progression. 

1. What is •301 yearly rent to continue 7 years, worth 
in ready money, allowing 6 ^,cent. compound interest. 
to the purchaser^ 

30 

:=:28.S019 worth <rf the fijst ycar'i ana. and cooip. 

toe Iterxtt, 

30 

cr 19.9517 the last and least term* 



1 .50363 



,06)1 3502 

ri9.i7 

28.3019 
167.4719 



J/mo. £.167 9 5 

2. There isaii annuity of 201. <^ annum, to continae 

7 years lo be sold for ready niooey : What is it worth 

< compound 



Chap. V. Compound tntereti. SIS 

comp^and interest being allowed the purchaser at 5 ^ 

cent.? Answ.l\5[.}^.6id. 

' 3. Ad annual rent of 3651. paid yearly , and to continue 
i 2 years, is to be sold for ready raeney ; what is it wortb 

at 5 ^ cent, compound interest? . 
Answ. 3235). Is. 9d. 

Now to find the Talue of an annuity or lease in leTerl^ 
sion, this is the 

Rule. 

Find the present worth of the annuity ai commencing 
immediately, and then find what ready money ought to be 
paid for that sum, rebate at compound interest being aW 
lowed for the term of years till the commencement of the 
annuity or lease. 

Suppose it were required to compute the present worth 
of 75L yearly rent, which is not to commence until 1(> 
jr^ars hence, and then to continue 7 years after that time^ 
at 6 (^ cent, compound interest, 

' 1 . An annuity of 751. ^ annum, ^o continue 7 years. 
may be found at 6 <^ cent, compound interest to be worth- 
4 181. 1 3s. 6|d. 2. Then we are to find how much readjr 
money ought to be paid for this sum as due lO years hence/ 
which will be fouiid 2S3L {$s, 9d. the answer requiredc 
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5U Compound Interest. Book IV, 

^'An annuity of 241. ^ aonutn^ to begin 7 years hence, 
and to continue 21 years ; what is it worth, aHowiog the 
purchaser 6 ^ cent, compound interest ? 
Anm. 2691. (Os. Sd. 

But as the Ending the compound interest of any sum is 
itroublesome, for a large term of y^ars; the foltowing 
^Tables will make the work of questions relating to com- 
pound interes^t very easy. " 



TABLE 1. 
Shewing the j^ountof ll. f- 
31 Years, at 5 and 6 per Cen' 






1 I 

2 
3 
4^ 
5 



7 

8 

9 

10 



\\ 
12 
13 

14 
15 



16 
IT 

18 
19 

2(» 



o 



1 .050000 
I • 102500 
1.157i)25 
1. '215506 
1. 376^81 

1.340096 
1.407100 
1 477455 
:. 55 1 328 
f.^2S89' 



2! 
22 
23 
24 . 
25 



26 
27 
21 
29 
30 
31 



f. 795856 
1.S85649 
1 .979932 
2 .0789,^8 

.1S2874 
2.291.'018 

.V06619 
■2.526950 
'2.65329H 

J.7b5yo'>^ 
2.92526 i 
3.071524 
3.225100 
.*».386P5; 

■ '.^5.')67» 
.3.73345< 
,3.920129 
4. 11 61. o 
4. '^219:^2 
5.4380C9 



TABLE II. ^^ 
Shewing the present Worth Ke- 
*ate of 1 1, ibr 31 Yeara^ at 5 %Uid 
S per C-nf. Compound Interesf. 



u 



1.060«00 
1.123600 
M9I016 
1.262477 

1 . ;3382'?5 



1.418519 
1.505650 
1.5.93848 
1.689479 
1 .790848 



1.898ii98 
2.012196 
2.13'2928 
'?. 260904 
'<?.3S)6558 



■2.540 >52 
2.69277:: 
'.S5433i* 
3.0!25599 
\?07135 

3.3y9564 
3.60353-; 
3.819750 
4.048935 
4.291871 



4.5493b3 
^82^2346 
:..II1687 
.%4 1 833S 
5.743491 
6.088101 



.952381 
.907030 
.863838 
.822703 
.7835'>6 

.746215 
.710681 
.676839 
.644609 



.943:>96 
.889996 
.839619 
.792093 
.747258 

.704960 
.665057 
.62'»4I2 
.591893 



.613913 


.558394 


.584679 


.526787 


.556837 


.496969 


.530521 


.46S839 


.5C5068 


.442301 


.4hni7 


.417265 


.458111 


.393647 ) 


.43629{. 


,371364 


.415620 


350343 ^ 


.395754 


.33^513 


^ .376889 


..3ilb04 


.358942 


.294155 


."41849 


.277505 


.32:)571 


.261797 


.310(6"? 


.246978 


.295302 


.2'}: 999 

.219810 


.28! 2.0 


.267848 


.207363 


.255093 


.195630 


.'24294<^ 


.134556. 


.^31377 


.1741 16 _ 


.220350 


.164255 



TABLE 
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TABLE 111. 


lABLU. IV. 1 


Shewing the Amoant of IK 


Shewing the present Wort! 1 


AnDaity, forborne for 31 Years, 


ef 11. AoDuityi 


to continue toil 


•r under, at 5 and 6 per Cent. 


31 Years, at 5 


and 6 per Cent 1 


.'ompouiid Interetit. 




CVimp'unul Inter^f. * | 


y«ar8. 


5 . 


6 


.V 


6 . 


1 


l.ltv^, .uO 


^ l.l/OOUOO 


0.v^5-^38l 


0.943396 


2 


2.050000 


2.060000 


l.'8594Hy 


l;83fi392' 


♦5 


3.152500 


3.183600 


2.723241 


2.673012 


4 


4310125 


4.374616 


3.545950 


3.465105 


5 


5.525631 


5.637093 
C.975.il8 


4.329477 
5.o75«9« 


4.212363 
4.917324 ' 





6.801913 


'7 


8.14200h 


8.393837 


5.786073 


5.582381 


8 


9.549108 


9.897467 


6.403212 


6.209792 




11.026564 


llv491S16 


7 107821 


M01<9] 


10 


12.57'7S92 


13.180794 


»/.7217.">4 

8.3U6414 


7.360086 
7.8b66'i3 




14.2Jb787 


14.971643 


12 


15.917126 


16.869940 


8.863251 


8.383843 


13 


17.712982 


18.1'82137 


9..393572 


8.S52682 


34 


19.598631 


21.015065 


9 898640 


9.^94983 


15 


2l.57S56'3 


23.275969 

25.67'^5-i7 


10.3'i9658 
40.837769 


9.-12248 ' 
10.105894 


16 


23.65V4i<l 


m 


25.840366 


28.212879 


1 1.274065 


10,437258 


18 


26.132384 


30.905651 


11,689586 


10.827602 


IP 


30.539009 


33.759992 


12.085320 


11.158115 


20 


33.065954 


36.785590 


•12.462209 


* 11.469920 
11. '564075 


21 


35.719251 


39.992727 


12.821152 


22 


38.505214 


43.392291 


15.163002 


12.041580 


2r 


4l.430.i75 


46.995826 


13.488573 .. 


12.303377 


2V 


44.501999 


50.815575 


13.798641 


12.550356 


Sj 


47.727099 
51.113453 


5'4.864510 


14 093944 


12.783354 
13.1;03164 > 


26 


.59.156:381 


U..:>75184 


2'< 


54.669126 


63-705763 


1 4.945^.33 


13.210331 


28 


5S.4(-2383 


68.528112 


14.898 J 27 


13.406162 


go 


62 322712 


73.6.'?979^ 


15.141073 


13.590721 


30 


66.438847 


79.058184 


15.372450 


, 13.764829 


3'. 


70.760790 


84.801677 


15..'^P9810 


1 r».92P0<«4 



CdNSTRUCTlON Af^D USE OF THESE TaBLESW 

The first Table may be constructecl as shewn p. 308,309. 
^ 'i'he second nnay be cwu-^tructed from the firsts thus, Let 
1 <be divided by 4.538031^ tbe last number of the first, and 
the quotient .2203.5^ is the last number of the second. 
But the lerms of the second Table are a decreasing geome- 
tric at *pp<>gression, whose ratio is 1.05,1 06 ; so contrary- 
wise ine progression beginning at the last term and conti* 
nued to the first will he an increasing progression, and 
therefore tlvi last term being found as above, the rest may 
be found from it, 31' 
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51 220359 

A<id41v 110179' 



1377 
;iv 113688 



242946, ifc. 
Table HI, may be constructed from Table I. thus. 
To 1. the amt. of annuity of 11. at the end of 1 year. 

Add 1.05 the anioont of 11. at compound interest 
To 2.05 the amount of an annuity of ll. at 2 years •ui* 
Add 1. 1025 the second term of Table I. 



3.1525 the third term of Table III. 
Add 1 157625 the third of Table 1. 



, 4.310125 the fourth term of Table III. atid so pro- 
ceeding, add to each new term in Table III. the same term 
in Table I. For it is manifest that by this process we get 
the sums of this Progression, 1.1. 05« 11025^ 1.157625. 
But these sums are still the amounts of an annuity of IJ. 
It ts manifest that Table IV. may be constructed in liko 
jmanoer from Table II. 

The Use. 

The use of these Tables is very easy, being only to mul- 
tiply any given sum, by the tabular number, in the sauio 
roTv with the gifen number of years. 

Example. 

\ Suppose it be required to find the amount of 1 361. 1 5s 6d. 
IB 20 years, at 6 ^ cent. ^ annum, compound interest ? 

£, 136 15 e=r 136 7525 which multiply by the tabular 
number under 6 ^ cont and in the same row with 20, 
viz. 3.207135, and the product will be/. 438.5834. t. e. 
4381- 1 U. 8d. tfnd so of any other. 

Let the sundry Examples of this Chapter be done by the 
Tables. 



L 



CIIAF. VI. 

OF LOGABirmiS, 

OGARITIlMS are Numbers so contrived and adapted 
to oth«r Number!^ ihdt tliu Suo^s and D.i^n^ncvs ul'the 

foinur 



Num. 
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former correspond to» ami shew the Products %nd Quotes of 
the latter^and alno their. Powers and Roots. 

The Logarithms of these numbers in a decuple progres* 
si on -from 1, (to which progression the Logarithm ^ now 
in use are applied) are called Character isticks, because 
they denote how many places the corresponding natural 
number consists of, which is easil y apprehend e.L 

For the Logarithm. of 1 is 0. 
for .1 is not distant from itself; 
of 10,1.0000000 wherefore the 
Logarithm of every number be- 
tween I and. 10 must' be a deci- 
mal fraction : Likewise since 
the Logarithm of 1 is . 1 , and of 
100, .2, the Logarithm of every 
number between 10 and 100 



1 

10 
100 

roo' 

lOOOC 
lOOOOO 



Logaiiihnii^ 



O.OOOpOOO 
10 O^OQO 
2.60000P0 
.S. 0000000 
4 OOCOOOO 
5.0000000 



must be greater than 1, and less than 2, u e, I and a deci- 
mal, and between 100 and 1000 the Log* will be 2 and some 
decimal ; so on the contrary, if a Logarithm be a decimal 
fraOtion the natural number must be between 1 and 10,. if 
it consists of 1 and a decimal, it is between JOand 100, if 
of 2 and a decimal between 100 a»d lOOO, &c. That is, 
if the characteristick of a Logarithm be 0» the natural 
number is a single figure; if the characteristick be -I, the 
natural pumher consists of 2 figures, if 2 of ^3, if 3 of 4, 
&c. 2. The Logarithms of all numbers in a decople pro- 
portion difVer only in their characleristicks, ^s if the Lb* 
garithm of 6.748 be 0.82dl75], theoj the Logarithm of its 
decuples will be^s under: 

Nvmbers, I l^garithni$, 
8291751 
1.8291751 
£.8291751 
3.8291751 
4.8291751 

For 6.748X10 produces 67.48 wherefbre the T-.og. of 
67.48, viz. 0.8291751+1 the Log. of 10=1.8291751, the 
Log. of 67.48, aud so of the rest. 

A geometrical progression may in fractions be continued 
downward below unity, infinitely, in the same, pi^portloa 
it ascends in whole numbers abore it, r/z. 

T»Vi» yV^> ife' 1' IICO. 1000, *c. 

Qr 



6.748 
67.48 
67.48 
67.48 
67480 
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Or Decimally, 

.001, .01. .1, 1, 10, 100, 1000, ^!rc. 

And since the distance of ^*^ from uniiy is equal to 
C the distance of 10; of ^{^^5= o that of 100 the Log. of 
79 will be equal to that of IQ'.jDf^^, equal to that of 
100, 4'c. But then since the Logarithm of unity is 0, the 
Logarithms of fractions are negative or descending be- 
low 0, for they go on the contrary way to whole nuna- 
bers^ and are there to be marked with the sign — , as, 

— S — 2 — 1 O 1 2 3 

T»W. W. T91 » 10, 100, 1000 
And as fractions in their multiplication and division have 
contrary effects to whole numbers, so have their Loga- 
rithms, ch, a fraction multiplying a whple number di* 
minishes the whole number and the contrary. So a nega- 
tive Logarithm must be subtracted from a positive Loga- 
rithm when addition is implied, and the contrary; but 
negative Logarithms are to be added or subtracted amongst 
themsehres, as Addition or Subtraction is Implied, as will * 
be easily apprehended from an example or two of the 
foregoing progression, viz, ^'^x I0=rl — 1+L ». e, I sub- 
' tracted from 1=0 the Log.' of 1. tJ^X 1000=10 and 
. ^2-f-3, }. e. 2 subtracted from 3=1. Again, if the frac- 
tion ^'^ divide 10 the quotient will be 100. And so 
Subtraction being implied, add their Logarithms -f*^^^^ 
the Logarithm of 100. 

*■. PaoBL£iiAS, shewing more particularfy ike tue qfTabUi 

qf Logarithms. 

To find the Logarithm of any number in. general. 

It is either found by inspection, being placed to the 
right-hand of the number, or if otherwise placed, suitable 
directions are prefixed or annexed to the tables for the use 
of them. 

Problem IL 

To find the Logarithm of an integral number exceed- 
ing the limits oT the Table of Logarithms: for example ex- 
ceeding 10,000. . 

Rule. 

Take as many figures to the left hand of the given 
numbers as tttere are in the Table, (»w. 4 of them if the 
Table goes only to 10,000, or 5 ii'to 100,000) and in the 

place 

i 



4 
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place of the figures not taken^ annex O's : Again, to the 
number expressed by the figures takeii^ add 1, and annex 
the same number ef O's : Theii take the difterence of these 
two number^; also the difference between ihe given num- 
ber and the first of these, and make this. proportion. 

As the difference of the first two is to the difference of 
tbeir Logarithnas: So is the difference of the last: to the 
diflerence ot their Logarithms, whicli a-Jdcd to the l^ga* 
rithm of the number less than the given number, gives the 
Logarithm of the number proposed. 

Application. 

To find* the Logarithm tff 123459 from a table carried 
only to 10,000. 

The two numbers less and greater than 1234'59 taken 
according to the rule, are 123400 and 123500 whose Loga* 
rithnis are 5.0913152 and 5.0916670 for the Logarithm of 
1234 is 3.0913152, to which add 2 the Logarithm of 100, 

i because 123400irl234x 10) the sum 50913152 is the" 
M. of 123400; also the Lc^rithm of 1235 is 3.0916670, 
and so that of 123500 is 5.0946670, and the proportion' is 
From 123500 5.0916670 123459 
Take 153400 5.0913152 123400 

As too is .0003518 so is 59 to .00020756. 
^c. which added to 5 0913152 the Logarithm of 1234000 
ihe sum is 5Q915276, 4^. the Logaritbm^of 123459 nearly. 

Problem IIL 
To find a number corresponding to any Log, which 
b^ing the result- of an operation with Logarithms, found 
in the table, is not itself found exactly in the table. 

1. If the characteristick, and first 4 of 5 decimal figures 
are found in the table, that's near enough for common use; 
and the number against that Logarithm in the table, which 
is nearest the resulting Logarithm, may be taken as the 
number sought. But if greater' exactness is desired, or 
the characteristick is beyond the limits of the table. 

2. Take the two Logarithms, in the table, whose deci* 
mal figures are next less, and greater, and also their cor- 
responding numbers, and make this proportion : 

As the difference, of ihe greater and lesser Logarithms 
is to the (lifference of their corresponding numbers. 

So is the diflTereoce of the given and next lesser Loga- 
rithms to the diff. of their corresponding numbers. 

Which 
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Which difference added to the number corresponding to 
that lesser Logaiiihm, makes the number correspond ing* to 
the given Logarithm nearly 

AppHcation, 

\jet the given Logarithm be 466^347 ; the next lesser 
and greater are .3010300 the Log. of 2, and .4771213 the 
Log. of 3 ; 60 the proportion is thus farmed. 

From .4771213 3 .4669347 

Take .3010SOO 2 .3010300 



.176 913 : 1 : :. 1659047, : .94215, which added 
to 2, mnkes 2.94215. ffc. number sought. 

Again if it be required to find the number answering to 
the Logarithm 5.09 1 5 12 J from a table not extending be- 
yond I0,000» I seek for the highest Logarithms in the ta- 
ble, viz. those which have 3 for their characteristick, and 
the decimal figures next lej»s and greater, than those of the 
given Logarithm, and find them to he ^.0913152 the Log. 
of 1234 and 3.0916670; from which we form the follow- 
ing analogy. ' 
Fr^m 5.0916670 Lonr. of 123500 given L. 5.0915121 
Take 5.0913132 Log. of 123400 5.0913152 



.00035 i 8 : 100 ; : O.0001969 : 56 

'which added to the lesser makes 123456. 

Now it will t^e proper to shew the use of Logarithms la 
calculation, and then conclude. 

I. 0/ their Use in Multiplication. 

It is manifest that the sum of the Logarithms of the fac- 
tors is the Log. of tho product, wherefore 

To multiply one number by another, add their Loga- 
rithms together, and in the table find the natural number 
corresponding to their sum: that number is their product. 

Examples. 
Moltiply 144 Log.— 3.1583625 1 ... 
By 12Log— 1.0791812 j^^^ 

1728 Log— 3.2375537 

2. Mult. 1185 by 185 4. Mult. .1385 by .0185 

3. _^ 1385 by 18.5 5..—— 7589 by 6757 

% In Division. 
To divide one number by another, subtract the Loga- 
Tithm of the divisor from the Log. of the dividend, and 
the remainder is the Log. of the quotient, 

ExaiHplcs* 
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Samples, 
Divide I72a— Log. 3.23754S7 \ q.. ,„^, 
By_J2-Lo|. ^0791812 ] ^*^^*^^- 

Quotient 144— Log. 2.1583625 

2. Divide 256225 by 185 

3. .0256225 by 1.385 

4. -256.225 by 13&.5 

5. 78Q5§ by 278 

3. In the Rule of Thre£ or Proportion. . 
Add the Logarithms of the second and third numbers^ 
and from their sum subtract the Logarithm of the first. 

Exatnpl€» 
If 13ib. of tea cost 71. 12s. what will 66ifc. cost } 

1$]^ Log. 1.1139433 

- ]« ■ ■ > 

: 7.€-- r-Log- 0.8808136 

: : 66.51b. Log. 1.8228216 



2.7636352 



ft. 



i^w, 138.8769 Log. 1.5896919 

Or this may be done something easier yet, if instead of 
the Log. of the first term be taken its complement Arith- 
metical, OF the difference of that Logarithm and the num- 
ber 10.0000000, which is done by setting down the diffe- 
rence between each figure of the Logarithm, and the fi- 
gure ; for then, if the Arithmetical complement be added 
with the other two Logarithms, and if unity,. which is the 
last, be takfen away or erased from the sum, the remaining 
figures will be the Logarithm of the fourth term sought. 
As, 

13ft^Co. Ar. — 8.8860567} 
:^. 7.6 — — — 0.880JJI36iAdd 
::66.5ib — -*- — > 1.8228216 J 

I|l-58y6yi9 as before. 

4 In Involution or raising Powers* 
Multiply the Logarithm of the root by the index of the 
power, i. e. by 2 for the square : 3 for the cube, &c. 
What is the square and cube of 12 .^ 
Log. of "^1 2— ! .079 1 11 2 and 1 .07^ 1812 
Mult.'' by 2 3 

. Log. of 144—2.1583624 3.23754y6=Log. 1728 

2. What 
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2. What is the square of 24 ? Answ. 576. 

3. WhaV is the cube of 9 ? 72S>. 

5. In Etolution or Extracting Roots* 
Divide the Logarithm of the. power by its index, i. e. the 
Log. of a square by 2, of a cube by 3, &c. and the quo- 
tient is the Logarithm of the root. 

Examples. 
« 

Find the square root of 1 44 ? 

144Log. 2)2 1583620 

1.0791812 Log. of 1^. 
% Find the cube root of 1728 ? Ans. 12; of 729, Ana. §. 

3. The square root of 160 ? Armi. 12.6491. 

4. , ;- 225? .4743. 

.*. The cube root of 123456 ? 49.7982. 

6. In Compound Interest. 
To find the amount of any sum for any time a^ compound 

interest. ^ 

Multiply the Logarithm of the ratio (i. t. the amount ef 
11. for 1 year) by the number of years, and to the pi^ 
duct add the Logarithm of the principal i the sum will be 
the Logarithm of tbeamouot* 

Wliat will 201. amount to, forborne 7 years, «tO ^ 
cent. <^ annum, compound interest? 
Log. of 1 .06, the ratio is — 0.0253059 
Multiply by the time 7 

0.177141$ 
Add Log. of 20 the princ— 1.3010299 

The sum is -:: -r- -^ 1.4781712 
Which is the Logarithm of 30 7, or 301. 148, the amount 
•ought. 

RuJe. 

From the LDgarithm of the sura to be iliscounted, sub- 
' tract the Laganthm of the rate multiplied by the time; the 
remaiiul^r is the Log* of the present worth. 

Exampb, 
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Example. 

What present money will pay a' debt of 201% due V y^rs 
hence, at 5 ^ cent. <^ annum compound interest? 
iProm Log. of 201. -. — — _ 1.3010300 
Subt. pro. of the Log. ratio -{- time — 0, 1 4-83125 1 

The remainder is — — i.152T049 
Which is the Logarithm of 14.219 or 141. 48. 4|d.. 
And thuft may ihCsPther .questions before delivered ik 
Compound Interest be resolved. 
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A COLLECTION OF StVESTIONS 

To eseercise the Learner in the sundry Ruki. 

A Person dying left his widow 17801. and 12501. to eac1\ 
of his four childrep, 30 guineas a piece to 1 5 of his ' 
. poor relations, and 1501. in charities; he had been 254- 
ycars in trade, and at an average has cleared 1261. a yean 
What had he to begin with ? Anrw. 42281. 17s. 6d. 

.2. Th^ globe of the earthi under the line, is 360 degrees 

in circumference, ^acii degree 69^ miles; and this body 

being turned on its own axis, in 23 hours, 56miQ. At what 

' rate an hour are the inhabitants of Bencooien situate undeir 

the liiie, carried about from west to east by this rotation ? 

Answ. 1045 J j| miles. 

3. A fellow was saying, that when he told over his bas- 
ket of chesnuts 2 by ^, 3 by 3, 4 by 4, 5 by 5, or 6 by 6, 
there still came an odd one ; but when he told them 7 by 7 
they came even : how many had he } Answ 721. 

4. What number multiplied by 57 will produce just 
what 134 multiplied by 7 I will do ? An&w. I66-|4. 

5. There are two numbeirs, whose product is 1610, tise 
greater is given 46; what is the sum of their %]uares, and 
what the cube of 'their difference ? Answ, Sum of sq. 
3341. The cube of their difference 1331. 

' 6. A, B, and C trade in company: and at making up 
accounts, it appears that A and B together gajncd 131. lOs. 
B and C together l2l. 10s. ^nd A and C together gained 
ill. 163. 6d. what did thev severally^ gain? 

Antw. A 61. 7s. 3d! B 71. 2s. 9d^ and C l\^ ^. 3d. 

^ * 7. Some 
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7 Seme others advance in trade, as follows, viz» W, 
X and Y raised S50l. 10s. W, X and Z 3441. 10s. X, Y 
and 2 made up a stock of 4001. and W, Y and Z contribute 
3781. 4s. In the conclusion, ihey parted with their joint 
property for 450 guineas. What did they gain or lose by 
their adventure ? Answ. If the guineas are computed 
according to the English currency at 2 Is. they lost 181. 
Us. 4d. butati22s. 9d. they gained 201. lOs, 2d.' 

8. There is a mast or pole, J of its length stands in iho 
ground, 12 feet of it in the water, and | of its length iQ the 
air,, or above water : I demand the whole length ? - 

' Answ. 216 feet. , . , , * 

. 9. A and B traded together, and gained rOt>l. A put in 
OtOL B put in $o much tha the must receive 60U of the 
gain ; I demand how much B put in ? Antw, 9601. 

10* What quantity of water must I add to a pipe of 
mountain wine valu^ 331. to reduce the first cost to 4s. 6d. 
lip gallon? .4n5«?. 20| gallons. 

H. What diflerence is there between the interest of 
5001.* at 5 <^ cent, for 12 years, and the discount of the 
same sum, at the same rate and for the same time ? 
Answ. U2l. 10s. advantage to the interest. 

12. If 12 apples are worth 21 pears, and 3 pears cost |d. 
what is the price of 4 score and 4 apples ? Jnm, 2s. OJd 

13. Thr«e merchants. A, B and C have gamed 23 4L 
which they are to divide so that wh^n the profit of A is 
multiplied by 2, that of B by 3, and C's by 4; their pro- 
ducts are to be equal ; I demand how much each of theia 
is to receive ? Answ. A 1081. B 721. C 541. 

14. There are 2 pieces of linen, the o»e is 9 yards 
shorter than the other, and cost 31. l^s. the other piece 
at the same price cost 31. 12s. 1 demand how many yard* 
were in both pieces, and the price of 1 yard ? 

^nsw. 1 1 1 yards, at l^s. ^ yard. 
!5. A piece of sattin cost a certain sum, and being sow 
for' 31. 10s. there is lost } in a shilling. I demand Ihe first 
cost? i4»sir. 51. 168. 8d. „ t 

16. With 13 gallons of Canary at 6s. 8d. the gallon, 1 
mingled 20 gallons of white wine, at 5s. a gallon ; and to 
these add 10 gallons of cyder, at 3s <^. gallon : at what 
rate must 1 sell a quart of this mixture so as to clear 10 <p* 

cent. ? Answ, lej^'d. ,u • u u* 

17. It, is a rule in some parishes, to assess the- mbabit- 
anu in proportion to ^\ of their renii : What ii the year*j 
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rent of that house, which pays 81. 10s. to the king under 
thi< limitation, at 5s. .«^ L? Answ. 421. 10s. 

18. If by selling hops at 31. lOi. ^ Cwt. the planter 
clears 30 ^ cent* \vh4t was his »ain per cent, when the 
same goods sold for 41. 5s. } Answ, 57l. 17s. l^d. 

T^.Ifby remitting to Holland, at 31s. 9d, Flemish*^ 
1. sterling, 5 ^ cent, is gained ; how goes the exchange 
when by remittance I gain 10 <^ cent. ? 
Ansiu, 33s. S^^d.. 

20. If when port wine is 17 guineas the liogshead, a 
company of 45 people will spend 20l. therein in a certain 

'time; what is wine a pipe when 15 persons more will 
spend 63), in twice the time,, drinking with equal mode- 
ration ? Answ. 43L 128. 6d. nearly, the guineas *being 
taken as English, which is 471. 5s. 24d. Irish. 

21. A is dispatched on a commisiiort from London to 
Fd ill burgh, distant by computation, »ay %50 n)iles, and 
his rout is settled at 22 miles a day : 4 days after Ris sent 
after him with fresh orders, jtnd is to travel 32 miles A 
day ; whereabout on the road will B overtake A? 

Answ, 68/^ miles on tliis side Edinburgh. 

22. If 6tfe. of pepper be worth iSfe. of ginger, and 

lOr]^. of this be ^yorth 4}lb. of clones, and 1 Oft. of cloves 

be equivalent to 63ft. of sugar, at 5^* ^ ft. whatirth* 

value of lOwt. of pepper? Answ. 7l. 19s. 3d. 

- 23. 11 30 men can perform a piece of work in 11 days; 

how many^will accomplish another, 4 times as big in one- 
fifth of the time ? Ansiv. ftOO. 

24. A may. pole 50 feet, 1 1 inches long, at a ceitain time - 
of the day, will cast a shadow 98 feet, inches long, I 
would hereby find the breadth of a river, that running 
20 feet 6 inches from the foot of a steeple, 300 feet 8 inches 
high, the extremity of the shadow of the steeple reaches 
30 feet 9 inches beyond the stream? Ansxv. 530 feet. 
5 inches nearly. 

25. In 81034 rundlets of brandy, each 18 galloni; 
how many gross of bottles, each ^of a quart ? . 

Answ, 45581 gross 7 xlozen and 6. 

26. Bought hose m London for 4s. 3d. -^pair, and sold 
them in Dublin for <3s. a pair : now taking the charges at 
an average to be 8d. a pair, and the exchange is known to 

^.^ be 8J ^ cent, disadvantage; what do. 1 gain <^ cent, by 
"^ this article of trade? Answ, \^%\^. 
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27. If the scavengers' rate at lid. -^ l. coHies to 6^ 
'7Jd. where they ordinarily assess 4^ of the rent: what wiU 
,the Icing's tax for that house be, at 4s. in the pound, r^tcd 
.%tthe full rent ? At^w. 131. 6s. 

28. A tradesman excreased his^ta^e annually a third, 
9a)atiBg 1001. which he usually spenlt in his family, and at 
'the end of 3 J years he found that his neat estate amoonteq 
,to 31541. lis. 8d. What had he at outsetting ? ^ 

Anstv. Ul ll. 12s. 9fd. 

29. A can do a piece of work in 10 days, B alone iji 
13; set them hoth about it together, in what time will it 
be finished ? Ansvf^ in 6.i^ days. , 

30. A cistern is supplied with water by one pipe of such 
bigness, that if the cock A at the end of the pipe be set 

^pen, the cistern >vill ^be filled in i hour ; but at the 
bottom of the cistern are two other cocks B and C, whose 
capacities are such, that by the cock B ^^t t)pen alone (aU 
the r6st being stopt) the cistern supposed to be feill will be 
emptied in^ ^ hour ; also by the cock C alone it will be 
^emptied in 2^ hours; Now because more water will be 
infused by the. cock A. th?incan be expelled by the cocks 
B and C in one and the same time ; the question is, in what 
-time the cistern wil 1 be filled, if all the said three cocks be 
set open at once ? A^^^sw, i^T^our. 

31. A goverrtor ol a certain gavri^n being desirous to 
toow how much money the port or passage of the garrisou 
(lid ameunt to, iii certain n^ontbs, made choice of a loyal 
j&ervant, giTtng him orders to receive of ev^iry coachmaa 
passing with a coach 4d. of every horseman 2d. and of 
^very footman id. Now at the year's end the servai^ 
making his account to thegoverdor gives bim 94l. 15s. lOd. 
and lets him know that as often as S passed with coaches 9 
passed on'horseback, and as often as 6 passed on horseback 
lO passed on foot. The question is, how many coaches, 

- horsemen and footmen passed? Answ. 2300 coaches, 
4500 horsemen and 7500 footmen. 

32. Twenty knights, 30 ttxerchante. 24 lawyers and 24 
citizens spent at a .dinner ^4 pounds, which s^m was divu 
ded among them in supb a manner that 4 knights paid as 
much as 5 merchants, 10 merchants as much as 16 law- 
yers, and 8 lawyers as mochas 12citiaens; the qucstioa 
IS, to know the sum of money paid by all the knights ; alsi> 
by the merchants, lawyers and citi^nft*? Amw. the 20 
kni^ts paid 201. the 30 merchanU 241. the 24 lawyera 
12U and the'24 citizens 81. 
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$i. There is an island which is 36 miles in compass :' 
^ow. if at the same time, and from the same place, two^ 
footmen A andB, setforwaid to travel round about said 
island, and follow one another in such a masher, that A 
travels every day 9' miles, and B 7 miles ; the question is, 
to find in what space of time they \vilj meet again ; and 
also bow many miles and how many times round the island 
each footman will then have travelled ? 

Answ, They will meet at the end of 18 days from' 
their first parting y and then A will have travelled 162 miles> 
(or 4^-|,*^io^s the compass of the island) and B will have tra» 
veiled' 126 miles (or S^ times the compass of the island.) 

34. A man dies and leaves a legacy of 9001. to be dis- 
posed of among his relations, viz. A, B, C and D, whicb' 
legacy is to be disposed of in this order: B is to hav& 
twice as much a^ A, and C thrice as much as'B,.and D is to' 
have as axuch and ^ as C : what must each person havep 
Arm». A's share^is 501. B lOOl. C 3001. anil' D 4501. 

35^ Five merchants, via. A, C, B, D and E have gained 
20251. which they divide in such sort that | of the share of 
A is equal severally to \ of the share of B, -J- of C, J of D, 
-|. of E: the question is, what was the share of every mer- 
chant? Anm' A 1621. B 324L C 4051. !> 4861. U (S48U 

56. Tw5b merchants A ai)d Bare in corhpa«y, the soia 
cff their stocks is 3001. the money of A continuing 9 months, 
the money of B 11 months; they gain 2G01. which t^iey 
divide equally; the question it, how much each maii put 
in ? AniU}, A 1651. B 135V. • " . 

37. If 3481 soldiers are to be placed in a s^Hai*^ battle^ 
how many are to be set in rank, or in file ? . Answ. i9; 

33. If 1001. being put forth for interest at a certain 
rate, will at the end of 2 years be augmented to 112^V»i' 
(compound interest, or interest upon interest computed)^ 
what f)rincipal and interest will be due at the first year'i^ 
eiid ? AnsftJn, 1061. 

39, If lOOl. being put forth for interest at a certain 
rate, will at the end of 3 years be augmented to /. 1 15.7'6?5 
(compound interest being computed) what principal and 
interest will be due at the first year's end ? Answ, 105L 
' 40. The continual multiplication of the nine digits will 
give tlie number of changes that may be rung on 9 bells 
(as well as of any other combinations) -how many are 
there > ^Ai5io.-362880. 

Ee 2 4J,Thefe 
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41. There are 2 numbers ; 75 is the less, to which the 
greater is in proportion as 8 to 5, what is the sum ; and 
the product of their sum and difference; the difference 
and product of their squares; and the sum of the squares 
oftiieir two quotes, the greater divided by the less, and 
"the less again by the greater ? Answ, Sum 195, sum 
and diff, 240, diff. sq. 8775, sum sq. of the two quotes 

oi 52 r 

'42. In a series of proportional numbers the first is 5, 
the third is 8, the product of the second and third is 7-8.4, 
what is the difference of the second and fourth ? Answ. 5.8S* 

43. If by sending pewter to Turkey, and parting with 
it at 25\d. ^ pound, the merchant clears cent ^ cent, 
what does he clear in Holland^ where he disposes of the 
cwt. for 81. ? Ansfijo, 2l Os. 22d. 

44. An accomptant told a gentleman who had constant- 
ly eight persons at his table, that he would gladly make a 
ninth, and was willing to give 200 guineas for his board, 
so long as he could place the said company at dinner dif- 
ferently from anyone day before; this being accepted^ 
what did his entertainment cost him a year ? 

Ansv>. 50d. and about I 

45. It is proposed by an elderly person in trade, deslroos 
of a little respite, to admit a sober and industrious young 
fellow to a share in the business', and to encourage him, 
offers that if his circumstances will allow him to advance 
lOOU his pay shall be 40K a year; if he shall be able 
to put 2d0 into the stock he shall have 55). and if 300 he 
shall receive 701. annually : In this proposal what was 
allowed for his attendance simply ? Angw. 251. a year. 

46. A merry young fellow in a small time got the bet- 
ter of -^ of his fortune, by advice of his friends he then 
gave 22001. for an exempt's place in the guards, his profu- 
sion continued till he had no more than 880 guineas leit, 
which he found by computation, was just -2^^ part of his 
money after the commission was bought ; pray what wal 
his fortune at first? /Jnsiv. 104501. 

47. A has kerseys at 41. 5s, a piece ready money, in 
barter they are charged by him at 5l. 6s. each, and ^ of 
that required down. B has flax at 3d. ^ pound, how* 
ou^ht he to rate it in truik, not to be hurt by the extor- 
tion oi' A ? Answ. 5d. nearly. 

'43. Put out 384). to interest, and in 8i years iheie 
were 5421 8s. found to be due, what rate of jntere-^t 
could- then be implied ? Answ. 5 ^ cent. ^' annum. 

4'J. M 
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49. M 4>f Amiterdam orders N of Lofidon to remit O 
or Paris, at S^ penc« sterling ^ crown, and to draw on 

\ P. of Antwerp for the value^ at 33^8. Flemish ^ pound 

, sterling, but as soon as K received the conimission the ex- 

• change was on Paris at 54^ ^ crown, pray at what rate 

•f exchange ought N to draw o,n P to execute his orders 

and be no loser? Anm S3s. 2^^-^, 

50. Suppose the sea allowance for the commoir men to- 
be 5ft, of beef and Sft. of biscuit a day, for a^jnessof 
four people, and that the price of (he first barrelled to- 
the king be 2Jd. a ft. and of the second \\ such as was 
a ship's, company that thoir flesh cost the government 121. 
12s. «^ day; pray what did it pay for the bread ^* 
week? -^WAty. 351, 5s. 7T'yd; ' ^ 

51. Three persons enter joint trade together, to which 
A contributed 21 Of. B 3121. they clear »4;0i. whereof 371. 
10s. belongs of right to C, that person^s stock and the se- 
veral gains of thf other two are required? 

Ansfti). G's stock lOOl. 19s. 6d. A gained 411. 4s. 8|d. 
\ 52, A bond was made on the 7tb of August. 1713, at 

*^ 6^ cent. «^ anniiiin, for the sum of 11141. 10s. on the 
lUh of May, 1718: 1401. w^s paid offi and a fresh bonJ 
entered rnto f«r the remainder at 5 J ^ cent. ^ annum, 
at the time the interest of this last was 211. 16s. 8d. there 
was paid otF 87l. Ms. 9d* the old bond being then taken^' 
up, a new one was tbe'n given for the residue, which being 
paid off on the ! 1th of September,. 1724, the bond owner 
took nomore than 14091. i6s. Sd.in full payment ; at what 
rate did he take interest ^ cent ^ annum upon the lasr 
renewal of the bond?- Ansm; 2t. 9s. e^d. 

53. A,.Bande will trench a field in 1 2 days, B; C and 
I) in 14, C, D and A will do it in 15, and D, A, B in 18, 

' in what time will it be done by all of them together ; and 
' by each of them singly ?r 

Jtisu?. Together'in 10.83 days: by A in 47.84^, B 
ih^8.969, C in 27 194, Dm 111.176 days.. 

54. A, B and C company, A put in share of the stock 
for 5 months, and laid cbim to \. of the profit, B put in 
b 8 for 8 months, C advanced 400l. for 7 mohths, and 
required on the balance 5 of the gain, the stock of the 
other tvvo adventurers is sought? Angw. A 1681. B rol. 

56. If 120^1. is to be distributed among S person;?. A, 
B C, in sueh sort, that as often as A takeg 5, B shall tak<; 

^ Ee 3. ■■ . .4^; 
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%^ ^na as often as B takes 3, C shall take 2 ;_ what will 
^ the share of each of them r 

Anstv. A 5 1 ^1. B 4 1 -j\l. C 27 ^V • 

56. Divide 1000 crowns: give A 129 more than B, a^d , 

B718 fewer than C^ 

Jnjw. A 360, B231 and C 40Q. 

57. Part 2501. give A 37 more than B, amnet C have , 
2a fewer? Ansu?, AllTjl. B 80^1. and C 52»I. 

58. A father divided his fortune among his sons; he 
gave A 7 as often as B 4 ; to C he gave as ofien 2 as B 
5t the dividend of C came to2160|l. what was the value 
ofthewhole legacy ? Jngw, I7060I. 4.s. OJd. 

59. A stationer sold quilU at lis. ^ thousand, by 
which Ke cleared J of the money ; but growing scarce rais- 
ed them .to 13s. 6d. <^ thousand; what might he cUar 
<^-cent. by the latter price? ^nsw. 961. 7s. 3-r\d- 

60. A person was possessed of | share of a copper mine, 
and sold | of his interest, therein tor 17 iOU what was the 
value of the whofe property at the same rate ? 

Answ. 38001. 

61. What sum of money at SI <^cent. ^ annum, will 
clear 38l* lOs. in a year at)d quarter's time? 

Answ,SBO\. 

62. X, Y and Z working together, can complete ?i stair- 
case in 12 days; Z alone can do ii in 24 days ; X in 34: 
In what time then can Y get it done himself ? 

Anstv. 81|day«. 

63. Two merchants enter into parlnershrp, and each of 
^ them put in 12 pieces of cloth ; but those of A cost 4SI, 

. more than those of B; the Cloth being soldihey f\nA they 
have gained 27*3-^1. of which B has tor his share j 22-^1. The 
:^v' *, 'question is to know at how much a piece each of their cloths 
?!*• . wa3 valued ? Answ^ A's at 2ll. and B's at 171; 

,"• . 64. If.whena /M<i of wine is sold f^r lOl. th(*reis lost 6 
^ cent, how much is the gain orloss ^ cent, .when 5bhds^ 
. are sold for 451. lOs. > Ahsw^l^^ ^cent. loss. :.- * 
65. A person dying left his wife with child, and by bis 
will ordered that if she went wiih a son, | of the estate 
should belong to him, and the remainder to his mother;^ 
and if she had a daughter, he appointed the mother * ;fnd 
the daughter ^: but it happened she was delivered ot both 
son and a daughter; by which she lost in equity- 20O0h 
more than if it had beenonly a girl. What would have 
been her^owry if she had only a son? . Anstu. 17501. 

W. In 
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66. tn distress at sea they threw out 17hhds. of sugar» 
worth 3+1. <^ hhd. the worth of which came up to but 
the ^ of the indigo they thrtvv overboanl; besides which. 
they threw out i% iroa guns worih 181. 10s. a piece, the 

• value of all these amounted to | of -^^ of that of the ship 
an*d lading : what vahie ca/ne into port ? 

^ Amw. 43371. '15s. 6|d. 
. 67. A gay young fellow, had l8*2O0l. left himbvan 
old uncle^ to whose memory he expended S ^ cent, of his 
nhole fortune, in a sumptuous funei^l and monument; 9 
^y cent of the remainder .he made a present of to his cou« 
STna« forgotten by the old man ; with ^ of the remainder 
he bought a fine seat, and with ^ of the retjidue a stud of 
horses; he squandered 550L in gaming ; and after having 
lived at the rate of 2O00I. a year for 19 months, and ruin- 
ed his health, he died. What was there left for his sister 
-who was heir at law > dnsw, 6324>h Os, lid. 

§8. Three persons purchase a West India sloop, toward^ 
the payment whereol" A advanced |, B ^y and C 1401. how 
i&uch paid A and B, and what pari of the vessel had C ? 
Answ. A paid 267 tM. B ^OSt^^I. and C's parT J^. 
69. A and B clear by an adventure to sea 50 guineas; 
their^ stocks vfere as 13 4;(> 10,«nd they gained 45 ^ cent. 
I demand their re.^pective stocks } Answ. A's 7 1 1. 8s. if |d. 
^ B's 541. 19s. 0||d. 

7.0. A and B jpjn stocks, .ajid purchase brandies, A's 
stock was 191. 19s. 8<1. more than that of B. Now bv 
gelling out their commodity at 55s. ^ -anker, A cleared 
74L Us. and B 521. 10«. The qfuantity of brandy dealt - 
for is re<|utred, and the gain upon the anker } 

^AnsuK 8S aAkers, and jl. Ss. lOid. ^ anker gamed. * 
71. In an article of tc/ade^ A gains 14s. 6d. and his ad- , 
. venture was 35^. more than B's, whose sHare of the prob» " 
fit is but 8s. 6d. what are their respective stocks? • * • 

Answ. A's 41. 4s. 7d B's 2l. 9s. 7d: 
*i 72. Suppose! would excf^ange 5271. 178. 6d. fordoT- 
lars at 4s. 6d. ^ piece, duc%U at 5s. 8d. ^ pi6ce* and 
crowns -at 63. id.^ip'; and would have 2 dollars for I du- 
cat, and 3 dollars for 2 crowns : how man.y pf each sort 
.. must I have > Answ.Q21 doJ. 463| dua 6l8cro. 

^73. A lets B have a hhd. of sugar of ISCwt. worth 3Is. 

• for 42s. the Cwt ] of which he is to pay in cash ; B hath 
papei'cost 14s. ^^^ r«am, which he gives A for the rest 
of his Sugar/ at r5s. 6d. Which g^iin^d mo«t by the 
bargain ? Amw. A by 71. 9s, 3d. 

74.. A 
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7^. A and B in {Partnership equally diride Ibe gaia : 
A'9 money, trhfch was 841. ISs. 6<i. lay for Id mootb^, 
and B^s for no more than 7 : tbe adventure of the latter is 

n 1 17 times 406 pieces, worth 5s. 8^d. a^ piece, 
how many reas at 20 for 3J.r An^w. 14(43040. 

76. Lent 100 guineas, at 4 ^ cenf^ which by the 18th 
November 1756, was raised to as many moydores, bating 
half a crown. Pray what day did the bond bear date ? 

AfUUf, October 7, 1749, or rathe(- allowing for the 
alteration of style, September 26, 1749. 

77. A for a nine month's adventure received 201. BIbr 
one of 7 months received 25 gaineas and Is. 9d over ; 
and C for lying out of his contribution 5 months, had a 
title to 321. the total of their adventures^ multiplied iato - 
their respective times is 640^: what were their particular 
stocks ? Aft^, A's 181. 5s. Qd. B'» SOi. 15s. 6d. and 
G'»52l. 6s. I0|d. ' 

78. A had \5 pipes of Malaga wine, which he parted 
with to B at 4^ <^ cent, profk, who sold them^to C for 
58L lis. 6d advantage; C made them over to D for 
5001. 16s, 8d. and cleared thereby 61 ^cent. what did 
tliis wine cost A ^ gallen ^ Answ. 48. 44d. 

70. I have imported 80 jars of Lucca oil, each contain- 
ing 1 190 solid inches ? what came the freight to at 4s. Od. 
^ Cwt. tare I in JO; counting 7^1b. of oil to ibc wine 
gallon of 231 cui>ic inches? Anstv. 61. 15s..5d. 

80. A, B and G company, and put in together 58601. 
A's money was in 3 months, B's money was in 5 months, 
and Cs was in 7 months ; they gained 234L which was so 
divided that i of A's gain was equal to ^ of B's, aod'| of 
B'« to ^ of C's :. what did each gain and put in ? 

• r A gained 521. A put in 14001, 

Anm. ^ B 78 B 1260 

(C 104 C 120a 

81 » There are 7 chests of drawers, in each of which 
there are 18 drawers, and in* each of these are 6 divisions; 
in, each of which is 161. 6s. 8d. how much money is there 
in the whole? ^;mu?. 123481. 

82. If 3 dozen pair of gloves bfi^ec\\i^\ in vahie to 2 pie- 
ces of ribbon : 3 pieces of ribbwi to 7 dozen of points ; 6 
dozen of points to 2 yards of Flanders lace; and 3 yards 
ot Flanders lace to 8 1 shillings ;. how many dozen of glove* 
may b« boQght for 28 shillings f Ansu\ 2 dosen. 

85. A 
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^ 83. A with intention to clear 50 guineas, on a bargain 

with B, rates hops at I6d. the pounds that stood him in 

lOd. ,B apprized of that, set down malt which cost hitn 

'' lOs. lOd. ^ barrel at an adequate price: how much malt 

did they contract for ? jinsxv, 420 bushels. 

84-. ^ and B, venturing eqt/al sums of money, clear by 
joint trade 1541. By agreement A was to have 8 ^ cent, 
because he spent time in the execution of the project, and 
B was only to have 5 : the qi estion is, what was allotted 
A for his trouble? Answ, 3^1 lOs. 9^d, 

85. A, in order to put off to B 720 ells of damaged 
Holland, worth 5s. an ell, at 6s. Sd. proposes, in case h« 
has half the value in money, tp give B a discount of 10 
^ cent. The rest A is to take out in saffron, which B 
•apprized of the whoje management, rates in justice 30s, 
^^ lb- l^'*ay what .was it reAlly \Verth ib ready money ; 
and what quantity of saffron' was he to delfver on the 
change? Answ. 72tb. worth 20s. ^P ft- 

86 Laid out in a lot of muslin 4801. II 8. upon examu 
nation of which, S parts Jn 7 proved damaged; so that 
I could make but 5jj. 6d. a yard of the s?me, qnd by so 
doing I lost 491. 6s. by it. At what rate <^ ell am I to 
part with the damaged muslin to make up the said loss? 
Answ, 1 2s. ^T^^^^- 

87. A young hare starts 5 roods before a greyhound, 
and is not perceived by him, till she has been up 34 se- 
conds; she scuds away at the rate of 12 miles an hour, 
and the dog in view makes after her at the rate of 20 : 
How long will the course hold, and what ground will he 
rOn, beginning with the outsetiing of the dog ? 

Answ. 58^V seconds, 1702^ ft et run. 

88. A leaves Exeter at 10 o'clock in the morning for 
London, and goes at the rale of 2 miles an hour without 
intermission: B siets out of London for Exeter, at 6 the 

* same evening, and rides 3'railes an hour constantly : the 
qncslion is. whereabouts on the road will ihey meei if the 
ilistance of the two cities be 130 miles ? 

Answ, 6I| miles from Exeter. , 

• 89. A reservoir of water haih 2 cocks to supply it : 
by tlie first it nVay be filled in 44 minutes ; by the second 
in just an hour; and it hath a dis4;h.irgiisg cock, by 
which it may, when full, be emptied in half an hour : 
DOW suppose these three cocks, by accident, should all of 

Vhem 
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tbem He left open* and the water should chance to oonie 
in: what time would this cistern be in filling? 
Answ, 2| hours. 

90. A set out from London for Linco1h« at the rery 
same time that B set out from^ l4ficoln to- London, distant 
100 miles : at 8 hours end tht-y meetF on the road, and it 
then appeared- that A bud ridden 2f miles an hour mone 
thali B. A( what rate aa hour did each of them travel ? 

Answ, A 74 miles, B 5. 

91. Bought 7 tons of wine at 171. ^ hogshead, whick 
I sell again at It. ^ piiu^ what is the whole gain and 
how much ^ cent. ? Answ, the whole gain 229L 12s. 
and 481.^ 4s. S^tV ^ ceat. 

92. There are 100' stones which lie J yard ene from. 
the other, and there is one employed to gather up th«. 
stones 1 by 1, alid bring them to a basket which is stand* 
ing a yard from the first stone : tlie quest jon is, how many 
miles he will go, before the last stbne.is brought into th« 
basket ^ Answ, 4 miles, 4t furl. 2 percli. 6 yds. Irish, 
measure.. " - 

95. A minor qf \^ years of age was left an estate of 
l;^Ol. ^ annum : his guardiati was allowed by his fa« 
thet's will 401. ^ annum for hi.s board, education, and 
ether contingent charges, and wa» to put out the surplua 
to interest for his benefit, at 5"^ cent, simple interest z 
Now supposing no loss of principal or interest, what som 
had his guardian to pay him when he was of age. 
Answ. 11881. 
, 9 1-. A person said he had 20 children, and that it hap- 
pened there was a. year and a half between each of their 
ages, his eldest was born when he was 24^ years old/ and 
the age of the youngest is now Q}^: what was the father's 
age? Answ, 73 i years. 

95. One at a country fair had a miud to a string of 
20 fine horses, but not caring to take them at 20 guineas 
the head, the jockey consented that he should, if he 
thought good, pay but a single farthing for the first, 
doubling it only to the l^ih, and he woUU give the 20th 
* into the bargain : this being accepted, what what were they 
sold for a piece ? Answ, 271. 6s- l^^d. each, 

90. What oughts man to give dpwn in ready money 
for. the reversion of lOOOl. a* year,, to continue 20 years, 
oaa lease, which caouot commence till 5 ysars are at an 

end. 
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-end, allowing the purchaser compouad intecesi at 6^. 
ceDt.? ' Amjo. 85701. Ids. lOd. 

91. A minor of 14 had an annuity left him of 7QL 
m jear, the proceeds of which^ by will> was to lie put 
«ut both principal and intjerest yearly, as it fell due at 5 
^ cent, until he should arrive at 21 years of age. Th«' 
utmost improvement being thus made upon this part of 
Jiis fortune : what had he then to receive? 
Ansfm 56.91. 1.6s. 9^. 
98. Value the lease of a house in tolerable repair, the 
vent 541. 17s. a year, the ground-rent 7 guineas ; 3 years 
^ it only to come ; the reut payable every 6 months, 
iliscount ^ compound interest on this kind of purchase, 
:at 10 4B'c®"^*^ Jinm. l^Ol. 10s. ll|d. the guineas 
being taken as English currency ; but at 11. 28. ^. <^ 
-^e Amw, is 4181. IPs. lOd. 

Q.9. A lease for 7 years is agreed for, at 2501. finje 
iow the old rent 441. a year ; but the purchaser l>ei ng de- 
sirous to reduce the rent to 201. a year and pay a proper 
jfine, computing as before, after the rate of 101. a year; to 
what must the fine he advanced i 
, Anru), 3361. 16s. lOd. ' 
lOO. Suppose I would add 5 years to a running lease of 
J 5 years yetto.coroe, the improved rent being 1861. 7s. 6d. 
^^ annum : what ought I ,to pay down for the favour. 
Discount being allowed at 4 ^ cent. ^ anhum com- 
pound interest? Answ, 460L J 4s. I^d. 

'101. A person dyin^ left apiece of iand^ let on a 20 
year's lease for 31 1. lOs. tax free ; the profits of this he 
bequeathed to the poor of the parish where he was bor% 
for the first 4 years after h-ls decease ; the proceeds of the 
next 6 years he left to the poor bf the parish where he 
lived; and the residue or last 10 years^ he g^ve to his 
niece;; now this> younff woman having money, and being 
willing to come into the immediate possession of her uncle's 
land, comes to. a compromise with- the parishes, on a 
discount of 10 ^ cent. What did it cost her ? 
4n^. 1931. 11.S. 
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-APPENDIX OF ALGEBRA. 

ALGEBRA (or the great Art) is a Method af manag- 
ing arithmetical and geometrical Computations by 
ktters, by means whereof any Question may be clearly 
solved, and curions Theorems deduced for solving all 
Questions wherein Numbers or lines are concerned, whicb 
would be in vain to attempt either by Arithmetic or 
Geometry. I have here subjoined the principles of Al- 
gebra, with sundry examples to exercise the young Alge- 
braist. — Having made every thing short and^ plain,, that 
the Rules may not be burthensonie to Youth. 

The Characters or Signs which are used in the follow- - 
ino" Appendix are in the Preceding Rook, except the fol- 
lowing ; X* signify that x is squared x3iz:the Cube of x, 
and K any P©wer of x, ^c 

^ = any Square Root, y/ zrihe Cube Root, and 

X 

^ zr any Root at Pleasure. 

Quantities that are not known are represented by x, y, 
zf, and V, those that are known by a, b, c, d, &c. 

Addition may he comprehended in one Case, provi- 
ded the following Directions be well understood. 

1, When Quantities aie of the same Kind, whether 
they have co-efficients or not, add th€m together, and" 
their Sum will be tlwj Sum required ; but if unlike, sub- 
tract the co-efficients (if any) and set down the Differ- 
ence with the Sign of the greater,+or — as the Questiuo 
«iay require. 

Example 1 . Example 2. 

x+y^z ^ , 3x~4.y-f-2z 

x+y+z -^x — y+7z 

x +y+z ^x— 9y4-6z 

Sum"3x+3y + 3z Sura 15x — I4yl6z 

N. B. W here ni» Sign is, the Sign-J-is understood. 
Example^. x»— ixy-fSy* x»+2x}-f.y« 
6x*-f9xy+7y* x»— 2xy4-y* 
— 2x*— 3xy-i-8y* -, 



Sum 5x*-}-2xy+^y 



2x» 2y 



Sue- 
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SuhiraSton may be performed by cKanging all the terms 
tbat we ^0 be fiibtra^ed^ — iii*4,<ii'-f kto^-p^iAiHl lh«a ad- 
diog th«m4q|0tli^»^UKi the Sum will be the DifGeteftse. 
Exam. From 6X*— 77+42 4JC*— 3ya+4,E 



Take ^x* — 9y+6z 6x3—97* — zz 

3x* + 2y— 2z — 2x34-6 y*Hr6z 

Exam, z* ax - |«-rby 

bx X— z 



ax— bx I ax— by — x-f-z 



Mtii-TiFLicATtoN is pefformed by one general kule; ob- 
ferring that like Signs frodace^,and unlike*— in the ProdudL 

N. B. If the qaanttttes b^firt eo-^iikieots malt^ly them, 
if not) join the Letters like the Lettei^f a Wotdi oMery- 
iog to place the fign-j-or — (as abotej before thetou 

Exam. I Multiply r — x x*^ 

by < f^ y' 

Produa x'— f -- Hf I x^y* 



-•• 



x+y-f-z 
x+y+z 

x*+xy + xz 

xy-fy*+y2: 

xz-fyz -f z^ 

x*H- 2xy + y *-f 2X Z + 2yz+r*" 
^ x3+y3 + z3 
x3 + y»H-2S 

x^ + x^y3-|>x'z3 

xy3+y«-}-y32^ 
x323 + y1z34.z« 



* fc I ^11 



x5+ax3y3-fy« 4-2X^2*+ 27*Z3+2<J 



N. B. The addition of Exponents is the lame as Mid-* 
tiplication of Qu^aotities. 

Multiply x«>+y* x"^+t* 

' hy ^^ fy^ x»-^?° 

x>*-|-x«y« ' x^o+x"?* 

X>*— " »y*'' x**— 'V^* 



This laft fhews that the Re(5|iangie or Fiodv^ of the 
Sum and Difierence «f ajoy two Qi^antities ie eqqal to tbo 
Difference of the;ii Sqwsgr^ which is^Tsry aiefi»l« 
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Di^isioNx-^may be performed by ont general Rule, 
being nothttsg i^it the Proof of Miiltiplication ; and 
there^e if the Quantities jn the Div^ifor have Ij[ke SigP9 
to thoffr (ID the Diyidend^ the X^otient will be Affirm^^ 
tive ; bat if aoitke> it will be Negative. 

Exam. 1. x)xy+x(y+i 
Exam. 2?. xy)xy* (y Exam. 3. x*)x5(x3 
Exam. 4. x+v)x*+23^v4-va(x+v* 

xv-f-v* 
\ xy+v* 



K — v)^*— v4(x3-fxV+xv*+v^ 
x3v— x*v* 



X?V* — XV* 
XV— V4 



at) — XV— xy(— V— y 

X— y)x;*— z^y4y*(«— y 
X* — xy ^^ 

— xy+y* 



)x5-.v5(K44.x3t+jff»v+*v3+vi 
^5— x4v 

4-x4v-^5 

X4v — X'v* 



.+x,3v*— v^ 
x'v*— 'XS» 



x^S— xv4 



s 



• +v*—y 

Invcltition of Quantities is nothing but muhipiyiog theai 
continually together as the Power they are to be raiftd tos— 
Thus X X xnx* X »=zxZ Sec. 

Sir Ifaac^ Newton has given the following rule for raifl 
ing any BiAcmioal to any Poweti which is this. 
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Rule. 

If the Index of the firft Letter of any Term be multi- 
J>Hcd into its own Co-eiEcient> and the Prodaa: be divided 
by the Number of Terms to that Place ; the Quotient will- 
be the Co-efficient of the next fuceecding Term forward. 

Required to raife x-f v to the 6th Power regularly up. 
Vf+v|*=xH2xv+v*=the Square. 

V'x-fv 3x34.3x^4- 3xv*+v3=the Cube. 

4i=x4-j^4x3v4-6x*v*+4X73-{-v4:=:4th power. 

5=x5-|-5x4v+lox37*-J-IOX^v3+5Xv44-v5z=5th 
Power. 

^x+v|^z=jc«+6x5v+r5x4v*+20x3v3+iox*v+^4xv5 4, 
v*=6th Power. And fo for as many Powers as 
youpleafe. 

v/x— V;3zrx3 — 3x*v-}-5xt*-^v3 

Vx^ 4=:x4~4x3v-h6x*v*— 4X\r^+?4 

^% — V(Szrx5 — 5x4v+iox3v-« — iox*734-5xv4— v5 

V^x — v^^rrx^— 15x5 v+ I5x4v* — apx3v3 -f- 1 5x*v4— -6 
, X75,+v*. 

Note, All eren Terms end with + and thpfe that are 
t>dd .with — ^ 

Mvoiuiion^ or the Extraction of Roots being the reverfe of 
Involution, or raifing of Powers* is performed by converfe 
Operations (viz.) by the Divifion of Indices, as involution 
was by .their Muliip!icauon---Thus the fqtiare Root of x^, 
=-x^=x3 and x5=x|=7^l and univerfally, xnrzxnz: 
^*xn Required the Square Root of x— a* it will be 

^x-aHi. 

If the Cttbe Root of any Quantity were to be extradcd^ 
put the Radical Sign over the-Quantity, with the Index 3 
ab ove th e Radical, thus : the Cube Root of ax. will be 
s/Hk jof x'^i='/=:x4 and xn=x", &c. 

Required th e Cube Root of x' — jx^y+jxy* — y*.*. . 
w^3|t3— 3x*y+ jx'^y— yfcx^xy. ' . 

F f 2 See 
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Sec the Work x'— 3x^y+3xy*T-y'(x— y 

x' 



jx*)— :5x^y+3xy*— yS 



— Sx^y— 

+3xy»- 

>• -y^ 

— 4X*y+3xy*--y3 

N. B. As Surd qaaniities are ttot eauly maoaged witBoitt 
thr help of a Mafter, I thdcrgtit it beft to omh theoK 

An Equation is when two equal quantitiet, differeritfy 
xpreffed* are compared together> by means of the figa= 
placed between them. 

Thus, 9—4=5 >^ ^^ equatiooi expreffiog the Equality of 
the quantities 9— -4 and 5. 

Alfo x=rn-| m is an equation shewing tfiat x is equal to 
the Sunn of the Quantities n atid m. 

Equations are the means wkereby we come at fuch coo- 
ckfions as to anfwer the conditions of any problem that 
may^ be propofed ; and this is called redudion of equations. 

RedttBion of Efuationt^ 

Has fundry Rules, according as the Problem is propofed ; 
therefore wtien a Probkm is propofed^ having but one vnfenown 
Quantity, it is called a (ingle Equation* though b^re the 
Qua«ifty can be cleared urt mvA exomint it ivkether ft re- 
quires Addftimi, Sttbtraftioo, Miltipliention,. or Diviftoi^ &c. 
And then havrng ckared the unknown Quantity* and brought 
it to one fide of the Equation^ and ail the knowir Quantities 
to the other, the ProUem will be done by fome of the above 
Rules. 

Here follow a few Examples to illoftrate the Rule. 
Note. Any Quantity may be tranfpofed to either fide of the. , 
Eqiiaiion, by changing its Sign. Thus x-+-6~i4.M — 14— j 

6=8-: Andifx— 9rr3.-.x=:il. Let 5* — 9=4x+8» 

Then it is plain 5X mud berr4x4*i7 tihi by taking 4X out 
of both fides of the Eqtiation wc have x^i 7. 

Reduction where two or more unknown Quantities are 
concerhed*; find the Vahie of any of them, and then ccn»- 
pare them together, remembering to get as many Valuta 
of each unknown Quaottty itt you have Equations, Mother, 
wi/e it wiJi be in Tain to attempt the Solution of any Pre* 

bicca 
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Problem b]^ any Learner Here follow a few Examples 

that will iiluftrate the whole. 
Let jrl5x+8yzzi24 



1x3 



4±i7 

1X3 

7—6 



3 

41 



jx — 2y::=ao 
1 2x — 8y:r 80 
17X— 104 



204 

15X — ioy=ioo 

i5x+Hy=372 

347=372 



«-^34l9ly=8 

iVo^^, When yoa multiply aay^ Equation by an ibfofute 
Number, you mu(l dafh the Figure as 10 Step the 3d, 5tb, 
7th, &c. to (hew that they are not Steps multiplied together. 

<^''*''- {ix+yr^?6o - 
Now in order to exterminate x, let the firft Equation be 
multiplied by 2f and the fecond by 5, to make the Co- 
efficients of X ahke, there will arife the two following Equa- 
tions, lo'x— 6v=ri8o 

iox+25v±^8oo 
the firft of which fubtraded. firom the. fecond, we ha^e 
3iv=:62o which Difference being divided by 31 the Co- 
efficient of y, giyes T=zto^ then by tmnfpofing 6v in the 
iirlt Equation, we have iox=:i8o-f-6y or iox=i8o4^ 

iao/.x=3o. 
Let |i[v-|-y=:i3=a 

2 v-j-z=i4=.*b 
y+2=i5~d ' / 

ax+2y+2a=:4a=ra+b-|-d 

a+b+d ' . 

x+ y-{-z=2 1 zi — 

a-|-b+d 
X =r d=6 



'+3+3 
4+» 



5-3 

5—2 



5—18 



-^^ 



y := »-i±t^b=7 



2 



a+b+4i \ 
. 2 



a=^8 



Pf3 



Reduc- 



*• 
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RbDOCTION of Ec^VATlOiiS. 

If the Qoaotities of the EquatioR be ^ra^lional, make 
them OB each fide pure Fra6tioo?« then multiply ' thein 
crofs-wife and the Produd may be reduced as before. 
X a ■ 

Example.— =—ihcojLX3ii:aX4/.3x—4a« l^nce 

3 

X i6 

i Exam. 2. — = — /. x*z=64by extraa»g the Square Root 
4 X 
on both fides of the Equation, we have x=:8* 
X— .b b-r-x 
£»iib. 3 - * sa \ wbtehEqulitioo being multiplied 
an 
Crofs-wiTei we hayei nx— ^nhsrab— ^ax^ and by Tranrpofitios 

ab^-sb 

iftd Divifion, we liaTe ass 

ft + a 
When any Elation has a Radical Sign on one St^ 
the other Side muft be raifed to the fame Dimenfioo. 

Exam. I . Letiv/ax=:b, then by fquaifng b,^e take o/F tbe 
Kadkaf^ and we ha^ aftr:b^, Now in- order to fiod x wt 
mnft divide both fid^ of the Etjuatioa by a.%x 

b» I ' ^ 

13— , and fa for any other, 
a 

When \ Problem hath two Drmefifioos* it tanttot be 
anfwered by any of the Methods before laid down ; and 
therefore we muft have recourfe to fome other Method ; 
which is by completing the Squar^^ and is performed by 
the following 

Rule 
Add the Square of half the Co-effieient of the unknowa 
quantity to both fides of the EquattoOi aifd the Square will 
be complete, 

Given x*+2ax=b Required x. 

Firft, let a be fquared, and added as above ; we have 
x*+2ax+a*=;a*rf-in Then by extraflin g the root oo both 
Sides of the Equation we have x+a=:Va*+b^and bytranf- , 
^pCng a we have x =z v/a^-j-D^a. O^ 
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Of PROBLEMS. 

1 . Problems are Que (lions to be foUed. 

2. The Solution of a Problem is, thj?^ Aofwer to a Quef- 
tion, or the Determioation of the ^uant^ fought. 

3. The Problem has oftentimes various Anfwers> and^there- 
fore it is necef&ry to know when it- is truly limited ; which 
may be kiiaWn by the following ' * 

Rule* 

Whtn the namber of Qunntittcs f&Mght^ exceeds the 
Nnffibcr of E^tkms gttrtiH tlrt Queftton admits of ira* 
rious anfwers. 

Suppofe x-f-y^ao oew it is plain x may be any Nora* 
ber, wboJ€ or broken* being lefs- than 2o» and y the Re- 
mainder. • [ 

Rule. 

When the Number of Quantities fought zrt equal the 
number of Equations (not depending on each other) the 
Queftion is Cruly limited. 

Axbms for the more itkiy foWiHg 6f QneAiolil 

Ax. I. If firom the Sum of any two Quantities either 
Quantity be taken, the remainder is the other Quantity. 

Ax. 2 The diflference of any two Quamitiesbeing added 
to the lefs, the Sum is the greater. 

Ax. 3. The Produft of any two Quantities being di- 
vided by either Quantity, the Quotient h the other. 

Ax. 4. The Quotient o^ any two Quantities being mul* 
tipltecl by the lefs, the Product is the greater. 

Ax. 5. The Redlangle of the Sum, and Difffcfence of tf^y 
two Quantities, is equal to the difference of their Squares; 

Ax. 6. The Difference of the Squares bf the Sum» 
and difference of any two Quantities, is equal four times 
their Re^angle. 

Ax. 7. The Sum of the Squares of the Sum, and dif- 
ference of any two Quantities, is equal twice the Sum of 
-their Squares. 

• ■ »+, 



•• 
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Sii Appendix of Algehrm. 

x+y:rSum. 

X — yiriDifFcrencc. 

xy=: Product. 

X 

— =Quoticnt. ^ 

y 

x^-}-y*=rSum of the Squares. 

X* — y*=:DifFercncc of the Squares. 

Note, The above being underftood, any Problem may 
be eafily uken io the Algebraic Method. 

SOLUTION OF PROBLEMS. 

Prob I. The fum of Two Numbers being i4» and their 
difference 4, required the .NonDbers* with a TheoFem for sdi 
fuch Queftions? 

I I Let r4zra 4== band xrrlefs, than 

b+x will be the greater Bumber per Ax. a. 
2x+b=:a P.O. 
a—b 

x= ^ =5 

b4-x=:9 

N. B. I (hall follow the above Numbers 
for loQueftions. 

Prob. ^. The Sum of two Number8c=2a and their P^odvA 



Required the Number ? 
xzziDifference of the Numbers a+xsSgreater 
a — xzilefs 



1+ 



a*— X 3=p 

1. 



a*— p=xz 

xzz\/a*-^^r:2.%a+x=:9, a— xns 
Prob. 3* The Sum of two Numbers 14 (a) ai|d their 
Quotient i., 8 (q; required the Numbers. 
I lx:=:leis & qx =:greater Number 
I x+qxzza P.Q^ 
a 

q+I 
qx=:9 

Prob. 4. The Sum of any two Numbers being 14, and the 
Sum ^ their Square8*io6y required the Numrbers? 

I4rr 



. 



1— -f 



Appendix tf A^^a. 

a+xrrgrdfter and a-*x±=ief8 Number 
b— 2i* 



S45 



% 



2X*= 

x= * =:a 

a+3t=9 
a-^x=:5 



■ 

Prob. 5. The Sum of two Numbers 14* and the Dif- 
ference of their Squares §6^ required the Nuidbers ? 

xn^lSifFcr. of the Numbers, I4=aa,56=:b 
a+x=rgrcaer a— x=:kis 
4ax=rb 
b 

4a 

Prob. 6. The Difference of two .Numben 4f and their 
Produia 45, required the Nuihbers ? 

x-f-a^greater, a— xraiefs 



!+• 



I 
2 



x=v^a*— bi=:2 
x+az=9 
Lx— a^ij- 

l^rob. 7. The pffferenee of twd Niiiwbers Md|| 4, and 
their quotient 1 , ff f equfred tlie Wuitol>*lP» ? 

xsvlefs, 1 , 8=q» 4:z:b 
qx*±gre«t«f ' 
qx— ^X2=b 

b - 

I -f- M !«= — =j 

qX-9 

Trob. 8. The Difference of two Numbers 4, and the 
S«m of tiieir S<|ttare8 1064 required ihe Nambcrs ? 
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Appendiic of 4fgiirM. 
^zn^ Sum 4=:2a9 io6=k 



x+a=greAter x— a=lef« 
2x^+2 a3zrb 

— ; =ar, 



x+aizp; X— a=5^ 

Prob. 9. The Sum of tw« Numbers 14,^ and the 4iffef^ 
CBce of their Squares 56, required the Numbers ? 

i4i: 2a, 56=b, x=4 DifFereftce 
a+ xzzgreatcr a— x=:lefi 
4ax::sb 
b 

» 4- 2 x=— m 

4a 
a+x=9 
a — x=5 

Prob. 10. The produ^* of two Numbers beibg 4y, i^)# 
their Quotient i, 8 reqiured the Numbers ? 

45=:b,. i.Scrq,. • 

x^ilefSi .qx=:greater 
qx =b ^ 

a • 

qxz=9 

Prob. II. What two Numbtfs are thofe who(e»SttBi is 
40, and Produd only 4f with a Theorem foe all fucli 
QueAions? 

Let 4o=2a, 4z:b,x=: J DifF. oFtl^^ ^umbcii. 
then a+x:=:greater and ar— z left Number. 
a»— x*z=b 
a*--^b^x» • « • • 

x=v^a»—b= 1^,899 
a+x=r39,899 
a — ^xirojioi 

Prob. 12, Required two Numbers whofc Pradu^ it 
iZf aad the difference of their Squares 7 ? 
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Apptnik of Jigeim* 
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5 



7 



12 



y/x = greater. ^x==Je& 

144 
^"- X =7 

2jx*— I445=7x 
9:*— 1x=i44 

4^x*— 7x+ I2.a5=»i26,25 

x=i6 

v/x=4 
12 



v^ x=3 

Prob. 1 3. A Ge«tlenian being aflced how maoy Gujneaa 
iie bad io hi^ pocket? anfwerediif the Number I have be mul- 
tipRed by 4, and the Square Root of the Product be added 
^o tbe Number of Guineas I have in my pocketf that Sum will 
te e^ual 440^ required tbe Number ? 

x^=the Guineas he then bad. 
x^-j-ax=r44orP. Q. 



1 






.J 



r 

14 



;*+2x+i5544i 

X+I3=:2I 



X— 20.-.X* I 400 

Prob. 14. What number is that which being divided int« 

4 or 5«eaual parts, the Produd of alJ the parts in both 

Mij(es ijia^be e^a^ly the fame. 

:|r=tbe Number. 

»xxxxxxxzx 

^X— X^X— sr-^X-X-X— X— P.Q 

,4 4 4 4 5 15 5 5 
x5' x^ 

tx I«3.i2$ 25^ 

3»V 51 

a -T- 3 xzz>— -^12— — 

256 256 

Prob. 1 5. A Merchant (hips Goods for Jamaica* to the 
Amoupt of ;^.5oo ; pays for Infurance 5 per Cent, for 
prompt Payment g per Cent, how much money ought the Mer- 
chant to infurci fu|^ofiog the Qoods to be loft> that he fhall 
lienoloferf 

x= 



^ J ^ . 



34» 



* Aflpendix of 4^^€bra, 



xrrthe Sum to be iofored 

• 8x 

2 *oox— 8x— 50000 
^ .50000 



I X 



92 



=^.543.9.6|, /y 



."» 



Prob. 16. You that are aJci^lM io DMOlieiB^tk 4^^^^ 
Divide 100 into two ftich Parts, 
That when those Parts each other hatTi dMded, 
Their QaoticnU make just 5, If right deeided > . 

jX=i Diff. of the Numbers* I00r:?a ; b— 5 
+>:— greater and a-^x=les8 Nun^ber. 
rt4-x a — X 

"+ — 

a-f-«2=:l) :?. 9. whfch reduced 

V'ba* — 2a * ^ « 

Gives. 2X= "b+'i' =32,7326 hence 

82, 7326 and n, 2674- arc the l^art^. 
Prob. 17. X Shews the Yeajs, and y the Months e^p.lain^ 
H©nce by a Quadratic, you my age May j<ain, " # I 
V x*v-fxy*~8580r=:a 1 Req<i» x and 

x*y5+x5>«=:133i>480=b J y 
b • • 

xyr:ir=15^6=» 



I 



2-T-l 



• t 



6X — 



7-r 

thci^9 
10+ 



i^ 4 



3 

4 



6 

7 I 

8 



« « 



b==^x 

n' 



y'=x» 

n« 
nx-|-~:r:a, by Stib»t!fution, , ' 

fjX2 — axnu ♦^ » 



• 



K» — — =s — n let — 2mx=i^ 
n . 

X*— 2n>x— mn^m- — n .^ 



ax 
a 



lox— in= V'"^ 



U;XZim+V*»* 



in 
^:=x55 Years. 



n' 



1.2 y::!— «sS Mwi^bs, aos^variiVg to Aufi.U8t. 
FINK?. - • ' 
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